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one operating directly on the coats of the artery itself, the other influencing 
them indirectly by inducing changes in the contained' blood. To the first 
belong traumatic causes of all kinds, as the bruising, laceration, division, or 
ligature of the vessel, and others that more slowly influence it, as the implica¬ 
tion and consolidation of its coats in mid by the growth and pressure of neigh¬ 
bouring tumours. To the second set of causes, those that act on the coats 
through the medium of the contained blood, belong blood-changes induced by 
gout, rheumatism, syphilis, &c. 

In the simplest form, arising for instance from the pressure of a tumom* 
upon an artery, the coats become thickened, and are fused together, as it were, 
so as to form an impervious cord ; in the more acute forms of the disease, the 
sheath and more especially the external coat become vascular, with 

effusion of exiulatiou-matter in and around them. The middle coat does not 
seem to undergo any primary change, but after a time becomes contracted, 
thickened, and somewhat softened. The internal coat becomes softened, pulpy. 


and stained liy imbibition of the colour- 
. ) iug matter of the blood. In cousequcuco 

■ —") these changes in the coats, the vessel 

*1^^^ ~ I loses its elasticity, and becomes softened 
I brittle. After the inflammation 

has existed a short time, a pluf/ or ■M? 

- • thrombus is deposited in the diseased j 

' / part of the artery. This plug assumes 

I two distinct forms. It may be deposited •• 

7 as a membranous layer of decolorised 
/ / fibrine, usually tlnn, but sometimes ac- 

J cumulated in masses, occluding tlie BH 

f orifices of collateral branches (Fig. iMJj); 

I most frequently it is deposited in <$H|b 

) the form of a conical plug, which com- 

./ pletcly blocks ui) the vessel at the part kV 

I ■ I ij inflJimed, below which the calibre of the Mv 

i ■ f! artery is somewhat contracted (Fig. Hn 

84-1). The plug or thrombus is formed of W 

Fig. 343.--T]mmiiu>.sisof tAvo distinct materials. The middle and l|| 

lowerpartscousistof a mass of a yellowish I|1 

or reddish colour, composed of inflammatory exudation-matter, 1^ 
intomiingled with fibrine deposited! upon it by the circulating IH 
blood, and adhering firmly to the contiguous walls of the vessel. Il 

The upper portion of the jflug is black, and consists of simple U 

coaguhun, deposited, upon and tailing j^on tofthe decolorised B 

mass ; it is usually long, iuutow, and stringy, and is not ad- IB 

iicrenfto the sides of the vessels. The jflug may continue per- Bk 

nianently to block xip the trtoiy, which gradually contracts upon Fig. 344. — Tlivoiu- 
it 80 as to be eventually converted into a fibro-cellular cord ; or 
it may bo partly absorbed or channelledfthrough the centre ; or 
lastly, it may be entirely removed by absorption, the calibre of 
the vessel being freely restored. Tliese plugs may continue attached to the 
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part of the artery in which they have originally fprmed; or they may be 
primarily deposited in one of the larger arteries, the aorta, or even the left 
cavities of the heart, and thence be washed by the cnri’ent of the blood into 
one of the secondary arteries, becoming arrested at some point of bifurcation or 
naiTowing of the vessel, as the termination of the common femoral or popliteal 
in the lower extremity or the axillary in the upper, and, there blocking up the 
vessel, occasion sudden gangrene of the limb. When thus broken up and 
circulating they form emhola (Vol. I., p. 721). If one of these embola be 
dn'ven into a visceral artery, structural changes in the part supplied by the 
vessel will necessarily ensue ; and if the organ be one immediately essential to 
life, as the brain, instantaneous death may be the consequence of this idugging 
of one of its arteries by a fibrinous mass formed at and carried from a distant 
part of the arterial system. 

The subjects of plastic arteritis and of embohsm are so intimately asso¬ 
ciated that it becomes in the highest degree difficult to separate them, and in 
many cases, when an artery is plugged by a plastic mass Avith imbibition of and 
effusion into its coats, to say whether the fibrine of the blood has become 
adherent to and almost incorporated uith the coats of the vessel in conse- 
<iuencc of primary changes of an inflammatory nature taking place in them ; 
or whether the ooiiA erse has been the case, and the primary change has taken 
place in the blood, the alterations in structure in the arterial walls being 
secondary to these. But it is not easy to understand how or why impure or 
diseased blood should select one particular limited patch or spot in the arterial 
system upon which to deposit its coagulum or fibrine, unless there have pre¬ 
viously l)cen such changes of structure, inflammatory or otherwise, at this point 
of the arterial walls as to disJJbsc the blood to stasis at this point, and to 
deposit of adherent blood-clot on the inner coat of the artery. In the ab¬ 
sence, therefore, of any such stractural changes as atheroma or calcification 
of the coats of the vessel itself^ it is more than probable that a primary 
change of an inflammatory character tuis been set up there, in consequence of 
which the thrombosis and subsequent embolism have resulted as secondary 
consequences. 

The changes that take place in the artery at some localised spot may 
commence either in the external or in the internal coat of the vessel. The 
Surgeon is familiar Avith both these Jis starting-points for plastic arteritis. 
Thus, if an artery be contused (Vol. I., p. 265) in an external wound, the 
inflammatory irritatioTi in which it participates in common Avith the other 
injured structiu'cs may determine the thrombosis of the A’essel. The same 
Avill happen in cases in which an artery hfis been cut doAvn upon and exposed 
w’ithout being tied, or where a temporary ligature has been used. 

Plaatio arteritis as a consequence of inflammatory*action, beginning in 
the iimer coat, is of daily occurrence in surgical practice, when a large artery 
has been tied (Vol. I., p. 204). ^ 

Any external agency, then, that is sufficient to pfoduce inflammation in the 
external or internal coats of an artery, Avill be suflficient to determine in the 
artery that condition in virtue of which the blood circulating through it de¬ 
posits its fibrine upon its lining membrsuie at the seat of injury, and thus 
the foundation of a thrombosis. 
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Secondary Eefkcts of Arteritis. —These are of great importance. 

Arotation, or e^ en complete ocolxunon, of the artery not unfrequently 
occurs, as a consequence of inflammation of the vessel. This usually results 
from chronic arteritis, often excited by the pressure of a tumour or by some 
other local irritant. w4s it is usually a slow process, there is abundant 
time for the anastomosing circulation to-be set up: so that the vitality of 
the limb or part supplied by the diseased vessel is preserved. The artery 
that has been so narrowed and closed, ultimately becomes converted into 
a fibro-cellular cord up to the nearest collateral branch, just as if it had been 
occluded by a ligature. 

The thrombosis which renders the vessel impervious by obliterating it, may 
in some cases give rise to (jangrem of the parts supplied. This is especially apt 
to occur if the arteritis bo acute, if the patient be aged, or if the plug be so 
situated as to occlude some of the principal anastomosing branches, so that 
there may not be time or opportunity for the collateral circulation to establish 
itself. In other cases, fibrine may not only be deposited at the part inflamed, 
but may, in the form of embola, be carried lower down than the original seat 
of disease, and thus accumulate in the terminal branches of the artery. The 
vessel will thus be obstructed at two points, between which a pervious part 
will be included. This double occlusion of the vessel, I believe, renders 
• gangrene of the limb inevitoblc ; at Icsist, in all those cases in which I have 
seen mortification result from arteritis, this condition has existed. 

The fibrine poured out at the inflamed point may in some csises be carried 
on through the terminal branches of the vessel into the capillaries, and thus 
may form bulf-colourcd deposits in various organs, especially in the 8j)leen. 
In other cases, the arteries and capillaries of a tract of tissue being thus 
plugged by embola, the blood in the veins leading from the part will coagulate ; 
and this coagulation, spreading into veins beyond the part primarily aftected, 
will cause thrombosis of some larger veins. Should a inece of the thrombus 
projecting into a vein become detached, it will be carried on in the circulation 
until arrested at some point, as in the lungs, or, being aiTested in and obstruct¬ 
ing a venous trunk, it may give rise to so-called phlebitis. 

Symptoms. —The Xiocal Symptoms of arteritis depend not only on the con- 
<lition of the a csscI itself, but on that of the parts which it supplies. The most 
mai'ked arc i)aiu ; some tension and stiffness of the affected limb ; a good deal 
of tenderness ; and a cord-like feeling along the inflamed A’cssel, in which also 
a jerking and forcible pulsation can be felt. The pain below the part of the 
artery that is inflamed, is always very severe, and is distinctly of two kinds— 
superficial and deep. The sujmrflcial pain is seated in the skin, Avhich is exces- 
siA’^ely sensitive to the touch, so that the patient cannot boar the finger to be 
laid upon it, just as i»the case in neuralgia ; it is Smarting and pricking, and, is, 

I believe, always associated Avith more or less loss of muscular power. The deep 
pain is burning and lancinating, and not only follows the course of the vessels, 
but strikes through the lisib ni different directions. If the inflamed part of 
the vessel be not completely occluded by the plastic plug deposited in it,.the 
pulsation in the arteries of the limb, below the seat of the disease, may . 
continue much as usual; but in the majority of cases the pulsation ceases in 
all the vessels on the distal side of the inflamed spot, and the limb gradually 
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loses its temperature, becoming of a dark or livid colour, and cold ; yet the 
inordinate sensibility of the surface continues. As the gangrene advances, 
however, this is lost; the parts, at the time that they lose their sensibility, 
assuming the ordinary character of dry, shrivelled, or mummified gangrene, 
until all indications of vitality cease. If, however, the veins be plugged, as 
well as the arteries, the dark moist variety of mortification wiU res^t. In 
this way some of the cases of so-called “spontaneous gangrene ” are occasioned 
(Vol. I. p. 661). 

The Spontaneons Ckingrene resulting from arteritis may occur in the 
upper as well as in the lower extremities, and is not unfrequently met with in 
young peddle. In most of the cases which I have seen, it has occurred 
in individuals under the age of thirty. When it is the result of pure arteritis, 
independent of any other structural affection of the coats of the vessel, the 
gangrene most commonly occurs in the upper extremity. Arteritis, however, is 
by 110 means necessarily followed by mortification ; the liability to the loss of 
vitality depends on the seat of the inflammation, being greater when it takes 
place in the neighbourhood of the large collateral trunks of the limb, and 
when it is of an acute character, so that the anastomosing circulation has not 
time to establish itself. It also occurs more frequently when the arteritis is 
idiopathic than when it is traumatic ; as then a larger extent of vessel is 
plugged, and there is a greater tendency to the occlusion of the collateral 
branches, which are necessary to the preservation of the vitality of the limb. 
The embolism of the terminal branches, by the plastic matter poured out at 
the seat of inflammation and washed down into the lower part of the limb, is 
a irequent cause of •gangrene. 

STBUOXURAI. niBSASBS OF ABTBBIBB. 

An artery may be the seat of v.arious Structural l^esxous, which play an 
important part, not only in giving rise to ulterior diseases in the vessel itself, 
but in disposing to various affections of the organs which it supplies. If we 
look ujwn an artery as a tube composed of tissues that differ largely in their 
organisation and structure, we must necessarily consider their diseases to be 
equally varied ; and we shall find that, whilst the changes which take place in 
the external coat, in which the whole of the vital or nutritive activity of the 
vessel resides, are chiefly conservative, those that have their seat in the intenial 
and middle coats have a destructive tendency. This important difference in 
the character of the diseases of the coats of .the vessel, is dependent on the 
relative degrees of vascularity and of vitality jwssessed by these structures. 
The diseases of the internal coat are the most interesting in a pathological 
point of view ; those of the ^temal coat in a practical one. 

The coats of an artery are liable to the following* changes:—1. Plastic 
Deposit on and under the lining membrane ; 2. Fatty and Granular Degene¬ 
ration ; and 8. Calcification. , 

1. Plastic Deposits on the fi’ee surface are of a fibrino-albuminous cha¬ 
racter, occurring in the form of rounded, semi-transparent, and glistening 
masses, usually met with in the aorta or larger arteries around the mouths of 
their secondary vessels, or of aneurismal sacs—not unfrequently appearing to 
be agglomerated on calcareous spicula, and attaining great thickness. They 
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are almost structureless, gelatinous, sometime^ rosy-looking, and cut with a 
hard cartilaginous section. This plastic deposit appears to come mostly from 
the circulating blood, to simulate, when membranous, so closely in structure to 
the lining nicmbranc of the artery as scarcely to be recognisable from it, and 
not to bo an inflammatory product. The lilMtic deposits on the attached sur¬ 
face of the lining membrane are opaque, semi-transparent, yellowish-white, 
clastic but hard masses, composed essentially of plastic matter with some oily 
globules intermixed. These are subinflammatory. 

2, Fatty and Granudar. Dkgenkrations. —These are of the most in¬ 
teresting character, and play an important part in arterial diseases. They 
occur under the different forms of Athermna, either in the arterial coats them- 
scItcb, or in the plastic deposits upon or underneath them. 

Chm'ocUr .—The atheromatous deposits occur in veiy different forms, accord¬ 
ing to their age, &c. Their first appearance is in the shape of fine white 
opaque streaks, situated in the substance of the lining membrane of the artery. 
As such, they are most commonly met with in the upper part of the arch of 
the aorta and in the neighbourhood of the orifices of the large arterial trunks ; 
especially along that jwirt of the vessel from which the iiitercostals arise. Here 
they may be seen at a very early age. I have met with them in children of 
three, five, or seven years old. As the disease advances, these streaks aggregate 
together so as to form a large, white, and opaque patch. The middle coat now 
becomes thinned by the pressure of the patch, and, from being yellow and 
elixstic, is altered into a grey, semi-transparent, and inelastic membrane, which 
often becomes stained by imbibition with blood, and presents a condition which 
corresponds to the “ steatomatous deposit ” of Sciuq)a and Hodgson. In the 
third stage the patch softens, becoming converted into a pultaceous or cheesy 
mass, and even sometimes undergoing complete liquefaction into a yellow 
creamy fluid, which has often been mistaken for true pus. These changes will 
be found to be mainly dependent on the abundant formation in it of fat- 
globules and scales of cholesterinc. The softened atheromatous patch will be 
found to be situated in a kind of i)ouch or depression in the internal or middle 
coats of the artery, usually of a more or less oval shape. 

At the same time when the changes just described are going on in the coats 
of the vessel, an important alteration is taking place in the connection between 
the internal and middle coats at the edge of the atheromatous patch : here 
they become firmly incorporated together by inflanmiatory action, so that the 
one cannot be jiceled away from the other, and the diffusion of the softened 
atheroma between the two membranes is arrested. Thus also, when the 
internal coat is completely eroded, and when the atheroma is washed away by 
the current of the circulation, the infiltration of the blood between it and the 
middle coat and out qf the pouch thus formed ^n the walls of the artery is 
prevented. 

These changes in the internal and middle coats of the vessel are destructive, 
and tend to its rupture ; but, coincidently with these, the external coat becomes 
thickened and indurated by the deposit of plastic exudative material, which 
becomes developed into connective tissue, thus strengthening the softened and 
weakened artery by the formation of a now layer of tough and firm ti^ue on 
its outside. It is especially opposite the deeper and more eroded atheromatous 
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patches that this consolidation of the external coat takes place, thus preventiiiff 
the perforation of the artery in this situation. This change, which is un¬ 
doubtedly inflammatory, is strictly conservative. The new deposit is not 
confined to the external coat of the artery, but extends to the sheath of the 
vessel, and, by soldering it to the contained artery, greatly adds to the strength 
of the vascular walls. 

Thus in these diseased arteries a process of repair or rather of strengthening 
takes place in two directions. In the interior of the vessel the lymph-masses 
that are deposited there act as breakwaters lessening the force of the impulse 
of the blood against,' and directing its current away from, weakened pai*ts of 
the arterial walls ; whilst these in their turn are strengthened fi-om Avithout by 
the consolidation and thickening and incorporation of the external coat and 
sheath by exudative material. 

Atheroma essentially consists, as was first pointed out by Gulliver, of a 
fatty and granular disintegration of the arterial coats ; the transformation into 
fatty and granular matter taking place both in old fibrinous deposits upon and 
in tlic internal and lining membrane itself. The atheroma when fully formed 
consists of granules, oil-globules, and cholesterinc, in various proportions 
Figs. 345, 346), the plates of cholesterinc being largest and most abundant in 
those cases in which the atheroma is the softest (Fig. 347). The primary seat 
of the changes is the lining membrane of the vessel, in the outer layer of 
which, corresponding to Henle’s fenestrated coat, they arc first met Avith, as I 
have often obserA’cd, after macerating and dissecting diseased arteries. 

That atheroma consists essentially in a fatty and gi’anular degeneration of a 
portion of the arterial AA'all there can be no doubt. With this degeneration 
inflammatory products are found associated. The questions have hence arisen. 
Is atheroma the result of the inflammatory action that has given rise to these 
products ? Or is the atheromatous degeneration the primary disease, and the 
evidences of inflammation secondary to it ? 



Fig, 34i.—Fntty Dexiosit In Internal Coat. 


Pig. 340.—Early Stage of Atheroiua. 


The older pathologists, judging of softened atheroma simply from the naked 
eye characters and appearances, looked upon it as a <kind of pus, and referred 
its presence to a'pre-existing inflammation. The microscopic researches of 
GulHver demonstrated the fallacy of this view of the deposit; and, as has 
already been stated, he showed that the soft and semi-diffluent atheromatous 
deposit was composed essentially of granular and fetty matter and more or less 
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cholesterine—that it \ras, in fact, the result of disintegrating changes in the 
arterial coats, and not an inflammatory deposit. More modem ohserrers have 

confirmed Gulliver’s view of the essential character 
of fully formed atheroma, but incline to the opinion 
that its formation is preceded by change in the 
arterial coats of an inflammatory character, or at 
all events by such changes as lead to the develop¬ 
ment of proliferating connective tissue cells. Vir¬ 
chow and Billroth in Germany^ and Moxon in this 
country, have particularly insisted on the pre- or 
co-existence of such changes in and with athero¬ 
matous deposits. It would be altogether beyond 
the scope of a practical work such as this, to 
dnut choiestoriiio. enter at length into the discussion of so purely a 

pathological question. But, as it has important 
bearings on the early stages of aneurism, it may be briefly considered.. Much 
will depend on what is meant by atheroma. English Surgeons have applied 
this term to those changes that have just been described at whatever 
ago and under whatever circumstances they occur. If we adhere to this 
definition of atheroma, we shall find that it presents itself under two forms. 
One is sometimes found in very young subjects on the surface of the inner 
coat. In this the deeper layers of the internal coat arc not affected, and the 
change appears to be simply one of fatty degeneration, usually to a very 
limited extent, •without the previous occurrence or the coexistence of any 
inflammatory action or the development of any product of such action. 

In the other and more usual form of atheroma, we meet with much more 
extensive changes of structure in the arterial tissues ; and it is to this form of 
the disease that the descriptions of those pathologists who adi'ocate the inflam¬ 
matory origin of atheroma more esjiecially apply. In these cases the inner 
coat becomes greatly thickened and swollen in patches, presenting a bluish-grey 
semi-opaline appearance in some pai-ts; in others, patches and streaks of a dull 
yellow or buff-wloured atheromatous deposit. On making a transverse section 
of an artery thus affected, the external and middle coats will be found healthy; 
but the inner coat, healthy in some parts, becomes greatly thickened in others. 
This thickening—sclerosis—is due to a free proliferation of connective tissue 
cells with increase of the fibroid material. These cells in the deeper layers 
become transformed into little masses of oil-granules, which, by their sub¬ 
sequent disintegration, give rise to a pulpy debris of large and small oil- 
globules floating in an albuminous fluid and containing crystals of cholesterine 
(Fig. 847). The deepest layers of the inner coat adjoining the middle coat 
are also very granulatr, but not wholly broken up ; and the granular change 
may even extend slightly into the nearest layers of the middle coat. 

The accompanying diagram (Fig. 348), for which I am indebted to the 
kndness of H. Arnott, illustrates these conditions well. 

Moxon, after a study of atheroma, comes to the conclusion that it is 

essentially a subinfl^fflnation in various degrees of the miorial coats—the 
lo'wer degrees ending in ftitty degeneration both of coat and of inflammatory 
product. 
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Syphilitic Deposits m and consecutive degenerations of the coats of 
arteries are of common occurrence, and may lay the foundation of aneurism. 
These syphilitic deposits in the coats of arteries must not be confounded with 



I'l};. 34S. —re. External Cout. ft. Middle Coat. e. Internal Coat. 

c'. Scleroaiijg Lnyci’ of Inner Coat, showing ahnndant Cell-jiroliferatioii, 

c". Atheromatous Matter derived from Fatty Metamori>liosl8 of I’roUfcrated Cells, Oily Debris, softened 
'rissue-elouieiits, and Cholesteriuo. 

c"'. Doopest Layers of Inner Coat, fatty but not wholly disintegrated. 

ordinary atheroma. They partake of the general character of the syphilitic 
gummata, and are most commonly met with in the large vessels. They involve the 
external coat, or may be deposited in plastic masses on the lining membrane. 

Effects .—The most important consequence of these changes in the structure 
of the artery is the eifect produced upon its vital properties. Instead of being 
5U1 elastic resilient tube, reacting on the contained blood and serving to 
regulate its distribution, it becomes inelastic, and consequeutly,e|,ther gradually 
dilates in its calibre under the influence of the outward pressflie of the blood 
contained within it, forming perhaps an aneurism; or, being incapable of 
regulating the distribution of the vital fluid, tends to impair the supply to the 
organs to which it leads, and thus may occasion impairment of nutrition 
loading to softening, disintegration, or mortification. 

8. Calcification of Aeteiues comes next in order of frequency to their 
fatty disintegration. This change consists in the deposit in their coats of a 
quantity of hard and gritty earthy and saline matters, which, though commonly 
called osseous, present none of the true characters of bone-r-no trace of bone- 
corpuscles or of vascular canals being ever traceable in them. Microscopical 
examination shows them to consist of an irregular crystalline granular mass, 
without any evidence of Organisation, composed, according to Lassaigne, of 50 
parts of animal matter, 47^ of the phosphate, and 2 of J^e carbonate of limo 
in every 100. This calcification of the arterial ci^tfr is closely allied to 
atheroma; and indeed it would appear to have the same starting-point in many 
cases at least; the new growth jneceding the atheroma having undergone 
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calcareous instead of fatty degeneration. The deposit always takes place in 
the first instance in minute sabulous grains or granules ; these after a time 
coalesce, assuming diiferent forms according to the seat of the deposit and the 
age of the individual. 

Deposit.—This is the most frequent^ and is principally met wth 
in the larger arteries, such as the aorta, the iliac, and the carotid. In this 
variety, calcareous masses and plates of various sizes, from a grain-like sand to 
a shell-like plate an inch in wdth, are met with in these vessels. The thick¬ 
ness of the patch varies from that of silver paper 
to two or three lines. The shape is elliptic or tri- 
angular, the largest diameter being in the direction 
of the axis of the vessel. The edge of the plate 
is ragged, rough, and uneven, and the surface 
i smooth and incurvated towards the cavity of the 
I artery ; if large, it is usually fissured or cracked, 

I and surrounded by much atheroma. These patches 
) ai’e situated in the longitudinal fibrous coat, and 

are chiefly deposited where this structure abounds, - m 

as at the arch of the aorta, the bifurcation of the ! , 

iliacs, and ill the carotid arteries. The inner coat a 

is usmilly thickened and opaque where it covers * 

the patch, and the middle much thinned and » 

AiimiiurCiiI’ , - 

Aimular Calcificatioxi. principally occurs in Jk, , 
arteries of the third magnitude, such as the pop- 
liteal and the femoral. It commences by the deposit of , , 

granules oi calcareous matter (Fig. 349), which are arranged Ouicincation. 
in lines running transversely to the axis of the vessel; 
these lines gradually increase in breadth until they coalesce laterally, the inter¬ 
vening spaces being filled up, and the vessel being converted into a rigid 
tube. This form of calcification I have found to occur in the transverse 
fibres of the middle coat. Billroth believes it to commence in the muscular 
fibre-cells of the middle coat. It is accompimied by but little atheromatous 
matter. 


Fig. Hi'iO.— Tiilmlar 
Culcitlcatioii. 


Tubular Calcification appears to be an increased degree of the varieties 
just described, the arteries being converted into pipes or tubes of calcareous 
matter, with the exception of a few threads and patches, and some atheroma 
deposited in the coats (Fig. 350), It is especially the tibial and coronary 
arteries that are liable to this kind of transformation. When an artery has 
thus been converted into a tube of calcareous matter, masses of pale, opaque, 
waxy-looking fibrine«are deposited in it, and may block it up more or less 
completely. These masses not uncommonly undergo subsequent atheromatous 
degeneration. , 

The various forms of ftttty and calcareous transformation of the arterial 
coats that hqve just been described, are constantly found associated together in 
the vascular system of the same individual, and often indeed in the same 
ves^l. It has been pointed out by Bizot that the symmetry of the arrange¬ 
ment of these rnwhid appearances in the corresponding vessels on opposite 
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sides of the body is remarkably great, the arteries of one limb being often the 
exact counterpart in this respect to those of the other. 

Causes.—The frequent co-existence of these various morbid changes in 
the same portion of the arterial system points to their origin from one 
common cause, under the influence of which the coats of the vessel may 
become converted into cither fatty or calcareous matter. It is quite evident 
that these are relrograda mctamorpluyses, to which all fibrous tissues arc 
especially liable tuider the influence of a disturbance or diminution in the 
normal nutritive activity in the part. And, indeed, any circumstance that 
induces a depravation of healthy assimilation in the system generally, will 
speedily tend to occasion a transformation of the texture of the more lowly 
organised tissues into products still lower iii the scale of organisation : and 
this will more readily and certainly take place if any localised inflammatory 
attack have been developed. Under such influences, the fibrous tissues of 
Avhich the arterial walls are composed rapidly undergo disintegration, and 
conversion into fatty, granular, and earthy matter. 

That influence under which the A'ital forces of the system are most com¬ 
monly diminished in activity is old age; and this diminution may be looked 
upon SIS possible at any period after the organisation has reached its full 
maturity, whether this be early or late. So frequent, and indeed constant, 
are these transfoimations of the arterial coats during the decline of life, that 
they may be considered as the natural result of the diminution of the nutrient 
acti\ ity consequent upon advance in years. Clmelin has found that there is a 
progressive increase in the earthy matters contained in the coats of hciilthy 
arteries as the individual advances in life. Thus he has ascertained that the 
ash of the arteries of a newly born child yields 0*8(i per cent, of phosidiate 
of lime ; the healthy arteries of an adult 1*25 ; and those of an old man 
2*77 of the same salt ; whilst the calcified arteries of an aged man contain 
4*01. There is no precise period of life at wliich these changes set in : age is 
a relative term, and, so soon as the system has passed its full maturity, in 
wliatever year of life this may happen, there is a tendency for these deposits 
to take place in considerable quantity. These senile transformations, there¬ 
fore, can scarcely be looked upon iis jjathological clninges in many instances. 
Eut tbe same process of degradation of tissue may commence at any, even the 
earliest periods of life, under the influence of causes that impair the vital forces. 

The Constitutional Causes that thus dispose to or directly occasion 
degeneration of the aitex’ial system are those that lead to defective organisation 
or to direct impurity of the blood, such as the various forms of chronic 
kidney-disease, gout, and syphilis. To the influence of syphilis, more especially 
in its advanced and constitutional forms, Aitken attaches great importance in 
the production of atheroma. *[t is easy to understand •how these various 
diseases may exercise a double deteriorating influence on the arterial walls; 
first, by the direct impairment of their nutrition yi common with that of the 
fibrous textures of the body generally; and, secondly, the circulation through 
them of blood surcharged with morbid matters, which, by irritating their 
lining membrane, may induce low forms of inflammation of their coats. It is, 
as has been already stated, a favourite supposition with many pathologists, 
that these changes result directly from inframmatoiy action j this certainly 
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does not always appear to be the case, but that it often is so, is by no means 
improbable. An artei^ in which inflammation has taken place may have its 
nutrition so modified as to become more susceptible to early and extensive 
de<?encration, the plastic mattcre thrown out being especially liable to imdergo 
changes leading to conversion into fat and calcareous matter. 

Some arteries are more liable to these structural lesions than others ; and 
the rdatiim frequency of the various forms of deposit varies in different arteries. 
Thus the ascending aorta is most subject to fatty degeneration, whilst the cal¬ 
careous transformation is most frequently met with in the arch and abdominal 
jwrtion of the vessel. The arteries of the lower extremities (viz., the femoral, 
the popliteal, and the tibials) are chiefly aftected with calcareous deposits, whilst 
the fatty arc commonly met with in the vessels of the brain ; and some arteries 
appear to be exempt from disease ; thus, Tiedemann states that he has never 
found the oesophageal arteries ossified. The difference in the liability of different 
arteries to disease is, no doubt, in a great measure, to be accounted for by 
the different degrees of development of the longitudinal fibrous coat in different 
parts of the arterial system—this being, I believe, in most instances the primary 
seat of the affection. Thus, in the aorta, the coronary arteries, and those of 
the brain, in which it abounds, we find these transformations frequent. The 
distance of the tibials from the centre of circulation, and the consequent 
diminished nutritive activity of their coats in old people, may account for the 
frequency of their degeneration. Those points of the arteries, likewise, upon 
which the shock of the onward wave of blood is most directly received, are 
more subject to degeneration than neighbouring parts of the continuity of the 
Avail of the vessel. This is especially observable at the origins of the arteries 
that spring from the arch of the aorta, and at the bifurcation of the iliacs, the 
popliteals, &c. ; in fact, at all jjarts of the arterial system on which great pres¬ 
sure may be thrown, and where the vessels may consequently be overstrained. 
It is also not improbable that the increased pressure of the blood upon the coats 
of arteries that lead to diseased organs, through which the circulation is 
obstructed, may tend to their degeneration, and eventually to their rupture. 

Sex exercises but little general influence on the liability to disease in the 
arterial system, though it specially tends to the occurrence of those changes in 
certain arteides. ThusBizot states that the arteries of the upper extremity are 
most frequently diseased in women, and those of the lower in men, and Moxon 
states that amongst Avomen it is most common in those who follow laborious 
employments. Amongst men, also, those who are subjected to great strains in 
their work, more especially if that strain be intermittent as well as violent, are 
more liable to degeneration of the coats of the arteries. 

Ibocal Effects. —The structural lesions that haA'e just been described produce 
certain local effects? often of considerable importance, on the parts which the 
aftected vessels supply with blood. For the proper and healthy nutrition of 
a limb or part to be carried ^on, two great conditions are required, so fsu* as its 
arteries are concerned :-"l, that the integrity of the structure of the walls of 
the vessels continue perfect; and, 2, that their channels remain pervious : for, 
although the arterial system possesses remarkable conservative powers in its 
arrangement and distribution that tend to counteract these effects, yet, by sIoav 
degrees, a deterioration of function and disintegration of structure take place 
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in the part immediately supplied by the diseased ressel. Thus, in the limbs, 
we have all the signs of a defective circulation—coldness of the feet, cramps, 
and spasms of the muscles; whilst, in organs, softening of tissue, fatty degene¬ 
ration, and other evidences of the want of a proper supply of blood leading to 
impaired nutrition, manifest themselves. 

Further Structural Changes in Arteries. —Beside the changes that 
take place in the parts to which the diseased arteries arc distributed, ulterior 
effects are produced upon the vessels themselves, which may lead to important 
consequences. These consist in Ulceration of the Coats of the Artery ; their 
Spontaneous Rupture ; Contraction or Occlusion of the Interior of the Vessel ; 
and, lastly, its Dilatation into some of the various forms of Aneurism. 

Ulceratiou of Arteries, though frequently sj^oken of, in reality seldom 
occurs ; the so-called ulceration being in general an erosion occasioned by a 
patch of softened atheroma and its investing membrane having been earned 
away by the current of blood, which then washes the base of the depression 
thus produced in the middle coat, but is prevented from extending between 
the coats by the process of*inflammatory fusion and cohesion which has 
taken j)lacc in them around the patch. This apparent ulcer is deepened by 
the deposit around its margin of fibrine from the circulating blood, often 
ill large gelatinous-looking masses. When tnie ulceration of an artery takes 
place, it is by destructive action commencing from without, attacking first the 
external coat, and not by any of the disintegrating processes commencing within 
the A'essel. 

Spontaneous Rupture of an artery is rare, imd never happens without 
previous disease of its coats. Experiments made by Peacock, which I have 
repeated, and the accuracy of which I can fully confirm, prove that a healthy 
artery will sustain a very gveat pressure from water injected into it, without its 
Avails giA'ing AA^ay. But, if these have been softened or Aveakened by disease, 
they may be unable to resist even the ordinary impulse of the blood ; and if 
this be driven on by any unusually forcible action of the heart, as under the 
influence of sudden violent strain or exertion, they may giA’e Avay. This occur¬ 
rence Avould be much more frequent than it is in atheromatous and calcareous 
patches, Averc it not for the inflammatory consolidation of the external coat of 
the vessel supplying that resistance v'hich has been lost by the softening or 
■destruction of the internal and middle tunics. Hence this rupture is most 
frequent in those A’'essel8 the outer coat of which is thinnest, and in Avhich, 
consequently, it can least supply the place of the others, as in the arteries ot 
the brain and in the intrapericardial portion of the aorta. The liability to rup¬ 
ture of a diseased artery by the distensilo force of the blood impelled into it, is 
greatly increased by the existence of an obstacle to the free flow of the blood 
out of its terminal branches ^n consequence of a congested, infiltrated, or 
chronically thickened state of the organ or part supplied by it. 

Contractioii and Occlusion of arteries are by no means rare sequences of 
the structural lesions of these vessels. We have ^roady seen that these con¬ 
ditions may arise from inflammation of the coats in any way excited, as by the 
pressure of tumours ; but, besides this, the structural changes that take place 
may produce narroAving and closure of the A'essel in v^arious Avays. Thus the 
diseased patch may project into the artery in such a manner that plastic matter 
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and coaf?ulum are gradually deposited upon it, until the interior of the vessel 
is blocked up ; or the irritation of the morbid products may give rise to chronic 
inflammation in the coats, occasioning contraction, the eflusion of lymph, and 
consequent occlusion. In one or other of these ways, arteries of all magnitudes 
may be gradually narrowed and at last completely closed ; and yet the patient 
may survive, and the parts supplied by the obstructed vessel may maintain 
their vitality, in consequence of the collateral circulation being sufficiently 
actiii'e to keep up the supply of blood to them. The vessels that are most 
frequently blocked up in this way are the tibials ; next to these perhaps the 
carotids ; the other arteries are but rarely so occluded. Yet many instances 
have been collected by Tiedemaim of this morbid process affecting most vessels, 
but more especially the iliac, the brachial, and the axillary arteries, and the 
different branches of the abdominal aorta. Tiedemann records from various 
sources no fewer than eight cases in which the abdominal aorta was comjdetely 
closed, in all of which so full and eflita’cnt a collateral circulation had been set 
up, that the vitality of the lower ])art of the body was perfectly maintained 
and in most the morbid state was not suspected during life. Besides these 
Civses, he states that there are on record twelve instances of great narrowing of 
the aorta, at that point where the ductus arteriosus is implanted into it in foetal 
life. These would appear in some way connected with the closure of the duct; 
as in every case the indentation was greatest on the convex part of the aorta, 
which had been drawn in towards the mouth of the duct, as if the vital con¬ 
tractile force necessary for the closure of this had extended itself to the aorta, 
and ])rodueed a similar action in it. 

When any of the arterial naiTowings or occlusions occur in a gradual manner 
in early life, or in a part Avhcrc the collateral circulation is free, no ill effects 
result; but in an opposite condition the interference with the circulation leads 
to the death of the part supplied by the diseased vessel. This is particularly 
the case in the low'cr limbs of old people, Avhere the cii’culation is extremely feeble, 
both as the effect of age and in consequence of the distance from the heart ; 

, and it is in this way that the tnie senile gangrene or mummification of the 
limb ocicurs. The symptoms and’treatment of this affection have already been 
adverted to (Vol. 1., p. 062) ; but it may be here stated that, whilst some have 
considered the gangi-enc as entirely the result of arteritis and embolism, others 
look upon it as consequent on the occlusion of the vessel from disease of its 
coats ; and each party has laid down jwinciplcs of treatment in accordance with 
its view of the pathology of the affection. From w^hat has preceded, it would 
appear that the arteries of a limb may be occluded, and that, eonseqiTontly, 
gangrene may result from cither condition. The occlusion from arteiitis, 
followed by gangrene, most frequently occui’s in the upper extremities, and in 
young or middle-aged people, and is precedbd by local and constitutional 
symptoms of inflammation ; and the artery presents on examination the true 
embolic ping. The occlusion from calcification and atheroma chiefly occurs 
in the lower extremities, and in old people : it is preceded by a rigid condi¬ 
tion of the vessels—^by cold feet, cramps, numbness, and weakness of the 
legs ; and, after removal, the arteries will be found to be converted into rigid 
unyielding calcareous tubes, Avith some deposit of atheroma, and with waxy- 
looking masses of fibrine filling up their interior. Besides these two distinct 
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forms of the disease, there is a third and very common variety, in which a 
low form of inflammation takes place in previously diseased arteries, and in 
which we find a combination of the two conditions. 

Treatment.—^With regard to the treatment of narrowing or occlusion of 
the artei'ies, unconnected ^yith gangrene, I have little or nothing to say ; except 
that, if there be reason to suspect such occurrence in a limb, care must bo taken 
to keep the part warm by means of appropriate clothing, and if there be much 
pain, to allay tliis with opiates. If gangrene have come on, it must be treated 
with reference to its cause. That connected with arteritis and embolism has 
already been discussed (Vol. I., p. C67) ; but when it occurs from structural 
disease of the coats of the vessel, then the treatment must be directed by the 
existence or absence of any complicating inflaumiation, in accordance with 
those principles that have been laid down in discussing the general manage¬ 
ment of gangrene. 
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ANEURISM. 

By Aneurism is meant a tumour, resulting from the dilatation of the whole 
or a portion of the coats of an artery caused by the contained blood, and com¬ 
municating with the interior of the vessel. 

Causes. —The causes of aneurism are divisible into those that predispose to, 
and those that excite the disease. Aneurism is Predisposed to by any affection 
•of the arterial coats that lessens the elastic resiliency of the vessel, and at the 
siune time weakens its resisting power. When the arterial walls have under¬ 
gone more or fatty or atheromatous degemration, whether that consist in the 
distinct deposit of patches of atheroma, or of molecular deposit of fat-globules 
in the tissues composing their coats, their natural elasticity and resiliency 
become lost, proportionately to the amount of subinflainmatory and fatty 
•change that has taken place within them. Hence as the artery becomes less and 
less able to contract on its contents, and to recover during the diastole from the 
tension exercised on its walls during the systolic impulse, it gradually becomes 
distended by the repetition of the shocks which it sustains, and thus either 
complete or piU'tial dilatation of its cavity takes place. I believe that this loss 
■of elasticity and of power of contracting on its contents, which eventually results 
in the dilatation of the vessel, never occurs except as the result of previous 
disease of the coats. In the very numerous specimens of dilated turteries that 
I have examined, I have never fomid one that had not undergone fatty degenera¬ 
tion, or atheromatous deposition. Calcification, on the other hand, rather 
prevents than favours dilatation of the artery, by hardening the coats and con¬ 
verting them into rigid inelastic tubes ; but atheroma softens them, and causes 
yielding of that portion of the vessel affected by it. I have frequently observed 
that the W’holc of the artery might be healthy except at one part, where there 
was an atheromatous patch, and where the vessel wiis dilated ; or that the whole 
of its coats might be calcified except at one spot, where atheroma Avas deposited, 
and where consequently the coats had yielded under the outward pressure of 
the contained blood. 

As aneurism, thfirefore, may be looked upftn as one of the sequences of 
atheroma, or at least as being invariably preceded by that form of arterial 
degeneration, the predisposing causes of the oiae condition must necessarily be 
the same as those of the sth^r. Hence we fqid that age, cachexy, and syphilis 
influence the occurrence of the aneurismal disease by laying its foundations in 
the formation of the atheromatous deposit. 

Age exercises a powerful predisposing influence on the occurrence of aneurism. 
It is dining the middle period of life, about the ages of thirty and forty. 
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that aneurisms are most frequently met with ; at those ages, indeed, when the 
arteries have already commenced to lose their elasticity, in consequence of 
disintegrating changes, whilst, at the same time, the heart has nqt lost any of 
its impulsive force, or the general muscular system its contractile vigour; 
and when the enfeebled and inelastic vessels, becoming exposed to powerful 
causes of distension, may readily give way or be expanded at some one weak¬ 
ened point. This disease is excessively rare before puberty, yet is occasionally 
met with at early periods of life ; thus Syme mentions, a case of popliteal 
anemism in a boy of seven, Hodgson had a preparation of a carotid aneurism 
in a girl of ten, and Schmidt a case of spontaneous aneurism of the radial 
artery in an infant eight weeks old. 

A forcible, irregular, and occasionally greatly iucxreased action of 
the heart is the immediate cause of the over-distension and dilatation of the 
vessels, and thus of the production of aneurism. Hence we find that this 
disease is especially apt to be induced in those individuals in whom the 
muscular system is called upon to make sudden, violent, and intermittent 
exertions ; as, for instance, in men who habitually lead somewhat sedentary 
lives, but occasionally and suddenly change their habits, and indulge in sports, 
such as hunting, rowing, or a long day’s shooting, which they might without 
risk have practised in early life, but which cannot be taken up with impunity 
at an age when the arteries, having become weakened, are unable to bear the 
same strain upon their coats as heretofore. I agree with Porter, in thinking 
that continuous, steady, laborious employments do not predispose to aneurism, 
as this disease is seldom met with amongst those of the loAver classes who 
labour hard and uninterruptedly ; but it rather occurs in those who, after long 
periods of comparative imiction, are occasionally and suddenly called upon to 
make very violent muscular efforts, disiwoportioued to their strength, or, at all 
CA'cnts, to their prcN ious habits. It is in this way that soldiers, sailors, and 
members of the higher classes in society, are rendered peculiarly liable to 
aneurism. As violent muscular strain and exertion predispose to this disease, 
we should necessarily expect to meet with it more frequently among men than 
in women ; and accordingly. Crisp finds that, of 551 cases of aneurism of all 
kinds, more than seven-eighths occurred in men. It is important, however, to 
observe that different kindh of aneim'sm occur with varying degrees of fre¬ 
quency in the sexes: thus, this affection is met with in the carotid artery about 
as often in women as in men, whilst the other external aneurisms occur in the 
proportion of thirteen cases in males to every one that happens in a female. 
It is remarkable, however, that in the dissecting aneurism the proportions are 
reversed ; for every one case in men, two occur in women. 

Climate exercises an imi)ortant influence on the occurrence of aneurism, 
which is far more frequent in cold than in hot coimtriesf It is not, however, 
the geographical position or the meteorological state of a country that exercises 
any direct influence over the d^purrence of thi^ disease. It is in reality the 
habits of the people that dispose* to it, and that regaiate its prevalence ; and it 
is in the more energetic nature and the more active physical habits of the 
northern nations that we must look for an explanation of its greater prevalence 
amongst them, than in the more indolent inhabitants of the ^utb. If we may 
judge of the prevalence of aneurism in a country by the number of published 

Ajpn. II. 
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reports of cases, I should say that it is of more common occurrence in Great 
Britain and Ireland than elrowhere j indeed, Boux states that it is less frequent 
in France than in England. In America, it is also of frequent occurrence ; 
but in the East Indies it is comparatively rare. 

Oaohezy induced by any cause, such as syphilis, chronic gout, or rheuma¬ 
tism, the abuse of mercury, &c., has a tendency to occasion disease of the coats 
of the arteries, and thus to predispose to aneurism. But, though mercury and 
syphilis are commonly said to tend specially to the production of this disease, 
I am not aware that we are in possession of any facts that would warrant us in 
coming to this conclusion ; though there can be no doubt that the cachexy 
thus induced may dispose to it as much as any other cause. It is remarkable 
that phthisis is antagonistic to aneurism ; though probably this may arise from 
the facts that the heart’s action is feeble in that disease, and that \iolent 
muscular exertion is seldom undertaken by those labouring under it. 

Any obstacle to the free flow of blood through an organ or the capil¬ 
laries of a part, exercises an important influence in disposing to aneurism, as it 
throws an increase of pressure on the interior of the artery. Chevers believes 
that obstruction in the abdominal organs frequently occasions aneurisms of tlie 
abdominal arteries. Spontaneous aneurisms of the radial and ulnar arteries 
are supposed in the great majority of cases to be due to the obstruction caused 
by the impaction of an embolic clot washed on from a diseased heart. 

The only Exciting or Direct Occasioning Causes of aneurism are blows, 
violent strains, and wounds of an artery. ^ When an atheromatous artery is 
concussed by a hhw, the lining membrane covering the softened patch may be 
ruptured, the atheroma being poured out into the interior of the vessel; and 
thus the external coat, with perhaps a portion of the middle adherent to it, 
becoming exposed to the pressure of the contained blood before it has been 
fully consolidated by inflammation and plastic deposit, the foiindation of an 
aneurism may readily be laid. In very violent muscular strains or efforts, it is 
easy to understand how an already weakened portion of the vessel may become 
dilated by the increased pressure that is throAvn upon its interior ; and occasion¬ 
ally even the vessel may bo completely torn across. Wounds implicating arteries 
are common causes of those various forms of aneurism that have already been 
discussed in considering Injuries of Arteries (Vol.l., p. 318). 

Classification. —Aneurism may be classified as follows :— 

1. PusiFoiUM.—True. 

2. Sacculatko. — I r a. Circumscribed. 

I (8. Diffused. 

8. DigSECTING. 

1. Fusiform or Fubular Aneurism.—This is a preternatural dilatation 
of an artery, all the coats ^f Vhich are equ^/expanded through the whole 
circumference of the vessel. It most frequently occurs in the aort»> and may, 
though rarely, be met with elsewhere. The fusiform aneurism is not a mere 
dilatation of j&e vessel, but there are elongation, thickening, and degeneration 
of its walls as wefl. Mie elongation of the artery in the fesiform aneurism is 
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as marked as its dilatation, and is, always very considerable. Thns the arch cf 
the aorta may attain a length of several inches, with a considerable space 
between the origins of the innominate, the carotid, and the subclavian, at the 
same time that its walls are greatly thickened, nodulated, and rugged. Sbme- 
timcs several tubular or fusiform aneurisms are met with in the same vessel, 
with healthy portions of the artery between them. From these dilatations, 
sacculated aneurisms not uncommonly 
spring. On examining the structure 
of a fhsiform aneurism, it will be found 
that it is always composed of an uniform 
expansion and outgrowth of aU the coats 
of the artery, which are at the same 
time somewhat altered in character; 
thus, the outer coat is thickened, the 
middle rigid and inelastic, and the inner 
one stiffened, rugged, and tubercu- 
lated by the deposition beneath it of 
various plastic and atheromatous masses. 

No coagula, however, are found in the 
dilatation, butli few filamentary shreds 
of fibrine are occasionally seen to be at¬ 
tached to the inner wall. The arteries 
that are usually the seats of fhsi- 
fbrm aneurism arc the arch of the aorta 

(Fig. 351), the iliacs, the femorals, and rig. S5i.—Fusifom ^eurtsm or Asccmi- 
' . ,V 1 Ml • • uig Aorta lim-stliig into PmcanUuni. 

occasionally the axillanes.. This par¬ 
ticular form of aneurism occurs most generally in vessels in which the yeUoAV 
clastic coat is laigcly developed, and hence is rarely met with in arteries 
smaller than the femoral: it occurs, however, in the basilar artery of the brain. 

'fhe fusiform dilatation, especially when seated in the arch of the aorta, 
may attain a very considerable magnitude, and may consequently exercise very 
injurious pressure on contiguous parts, thus producing great distress and 
danger of life. It is usually extremely chronic, increasing very slowly, and 
being compatible with exist^ce for many years ; but at last it usually destroys 
the patient, and may occasion death in several ways. Thus, if it be situated 
in the aorta, the great mass of blood in the sac may, by impeding the circulation, 
overpower the heart’s action, so that it may be unable to recover itself, and 
fatal syncope may be induced. Then, again, death may result from pressure 
on important parts, as on the bronchi or oesopha(|us. In general, however, the 
cause of death is the giving way of a sacculated aneurism springing from the 
fusiform ona When, ho\ievCT, tubular aneurism of the arch of the aorta 
occupies the intrapericardial portion of the vessel, it not unfrequently happens 
that, owing to the absence of a Sheath in this situation, the artery may rupture. 
It most commonly happens that a fusiform aneunsni* remains quiescent, being 
a source of discor^ort, but not of death, until the sacculated form of the disease 
springs from its side j and then this, becoming the more formidable affection, 
may destroy life in some of the ways peculiar to it. 

2. Sacculated AAeurism.—By the sacculated aneurism is meant a tnmomr 
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springing from the side of an artery or of a tubular aneurism, with the interior 
of which it communicates by a narrow aperture, called the mouth of tlie sac 
(Fig. 852). It is generally divided into the Trm and False varieties. 

Tme Sacculated AuenzianL—By this is meant a partial dilatation of ail 

the coats of the vessel. Its existence has 
been denied ; thus Scarpa doubts the 
occurrence of such a disease, and Bizot 
seems disposed to coincide with him. 
With these eminent pathologists, however, 
I cannot agree ; and though I am willing 
to admit that many of the so-called " true ” 
aneurisms are not so in reality, yet I can¬ 
not doubt, from repeated observation, that 
Hodgson is right in saying that in their 
early stages sacculated aneurisms are not 
unfrequently of the true kind. Thus, we 
occasionally find, as Peacock has pointed 
out, small digital pouches springing from 
the walls of some of the larger arteries, 
through the whole of which the external, 
middle, and internal coats can be demon¬ 
strated by maceration to exist; and in those 
aneurisfns which are formed by the dilata¬ 
tion of a comparatively large portion of the 
arterial wall, it not unfrequently happens 
that the tumour remains of the true kind for some time, as I have ascertained 
by careful dissection. But after an aneurism has attained a certain size, its 
coats become so fused together, and so closely incorporated with the neigh¬ 
bouring tissues, that their precise structure cannot be made out. Indeed for a 
sacculated aneurism to be of the true kind, I believe that two conditions are 
necessary :—1, that the tumour itself bo small; and 2, that the mouth of the 
sac be of tolerably large dimensions. Porter says that he has never met with a 
trm aneurism larger than a small orange ; and, certainly, none of those that 
1 have seen, provided they were of the sacculatM kind, have exceeded this 
size. In true sacculated aneurisms, also, it is necessary that the mouth of 
the sac, or that portion of it which communicates with the interior of the 
ai’tery, should be of good size, and not bear too great a disproportion to the 
wall of the tumour. I cannot conceive a large sac with a small mouth to be a 
true aneurism ; for, as the mouth of the sac corresponds exactly in size to 
that portion of the arterial coats which has been originally dilated, it is not 
easy to understand how a large and thick sac chn be expanded out of a small 
segment of the wall of the artery. It must, be remembered that in all jcases 
of true aneurism, however small they may be, the size of the sac greatly 
exceeds that of its moutki. It is therefore clear that there must have been 
not only expansion, but a degree of hypertrophy and overgrowth,of the’ wall 
of the vessd, just as in the tubular aneurism, otherwise the sac would be 
thinned in the exact proportion of its expansion. 

PalM teeoulatod Aaenrintt is that variety of the disease in which the 
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internal, or the internal and middle, coats have been ruptured, and are conse- 
quenti'y deficient. This is by far the most firequent form of sacculated aneurism, 
and is that which is met with of so great a size. In by far the majority of 
cases, the internal coat, and the innermost layers of the middle coat, have been 
destroyed by atheromatous degeneration, leaving an erosion or depression in the 
interior of the artery, with weakness of the corresponding portion of its wall, 
which becomes expanded by the outward pressure of the blood. In these cases 
the sac is principally formed by the expansion of the outer coat, to which some 
of the layers of the middle may still be adherent, but which is essentially 
strengthened and thickened by plastic deposits, and by adhesions to neigh- 
iKum’ng parts, which have become fused into its composition. In these cases 
there are outgrowth, hypertrophy, and new deposit in and upon the external 
coat, as is evidenced by its actually becoming thicker, instead of its being 
thinned, as it would be were it only expanded. The formation of an aneurism 
by the hernial protrusion of the internal and middle coats through an 
ulcerated aperture in the external coat has been deseribed ; but, though 
there is a preparation in the Museum of the College of Surgeons that is 
supposed to illustrate this fact, I doubt the existence of such a form of the 
disease, and after careful examination think that the preparation in question 
represents rather an artificial dissection than a true rupture of this dense and 
elastic coat. 

A false aneurism may always be readily distinguished from a true one, by 
the greater magnitude that it attains, by the size of the sac being out of all 
proportion to that of its mouth, and, on a section of this being made, by the 
middle coat being seen to terminate abruptly in a thick and dense ring, imme¬ 
diately around the mouth and neck of the sac. A false aneurism may either be 
so from the very first, the internal and middle coats having been destroyed by 
softening and erosion, and the external expanded and hypertrophied into a sac ; 
or it may originally have been a true aneurism, and have been converted into 
the false variety of the disease by the giving way of some of its coats. 

Surgeons generally recognise two varieties of false aneurism—the circumscribed 
and the diffused. By the Circumscribed False Aneurism is meant that form of 
the disease in which the blood is still contained within a sac, formed by at 
least one of the arterial coats," how'ever expanded and altered in its structure 
this may be. The term Diffused False Aneurism includes two distinct 
varieties of the disease. In one case there is rupture of the sac, with general 
and widely spread extravasation of blood into the areolar tissue of the limb or 
part. In the other case it happens that the sac formed by the dilatation and 
hypertrophy of the outer coat of the artery is ruptured, and the blood, although 
effused beyond this, is still confij^ed in a sac of condensed areolar tissue, formed 
by-the matter together witji iooagulum and lymph of the stilructuros into which 
the blood has been eflftised. 

8. Disseotiiig Aneuxisni is a remarkable forip of the disease, originally 
described by Shekelton, in which the sac is situated^in the wall of the artery 
between its coats. It originates in consequence of the internal coat of the 
vessel becoming eroded, and giving way before any of that adhesion and 
matting together of the tissues around the patch has taken place, which pre¬ 
vents the blood from being forced between the different tunics of the artery. 
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The rupture, although originating in the internal coat, always extends betaiOr 
the layers of the middle one, splitting this up into two laminas, and hfbuine 
cases it also separates the middle from the external tunic of the vessel. On 
examining the artery in a case of dissecting aneurism, its coats will always be 
found to be easily separable from one another, and to be very lacerable, often 
appearing soft and sodden as if macerated. For the production of this disease, 
indeed, two conditions are necessary : 1. That there be atheromatous disease 
of the artery, destroying a portion of the internal and of the innermost layers 
of the middle coat; and 2. That there be not only a want of plastic matter 
ofiPused about the diseased part of the vessel, but also a general softening of the 


tissue of the middle coat, with want 



Fig. 858.—Rui>tur« of Liiuiug Meiuliraiie of Aorta, 
giving rise to a DiHseutlug Antsuriani wliioh 
burat Into Perii'artlium. Aorta lunch dilated 
and covoitjd with Culeomiiia Tlates, excoiit 
where tlie Aneuriani occurred: there it wan 


of cohesion between the different tunics 
of the artery : this, indeed, may be con¬ 
sidered as the essential condition dis¬ 
posing to the formation of a dissecting 
aneurism, and causing the disease to 
assume this rather than the sacculated 
form. 

The rupture constituting dissecting 
aneurism always takes place longitudi¬ 
nally along the middle coat, and may 
often extend to a very considerable dis¬ 
tance. Thus it may reach from the arch 
of the aorta to the iliacs, or from the 
same part to the bifurcation of the 
carotids. The disease only occurs, how¬ 
ever, in the aorta, and in its principal 
branche.s—in those arteries, indeed, in 
which the middle coat is highly de¬ 
veloped, and the yellow elastic tissue 
abundant. 

Classes.—Dissecting aneurisms ar¬ 
range themselves into three distinct 
classes. 1. In one class, the blood, 
after hafing passed for a distance of 
several inches, or even more, through 
the substance of the middle coat, bursts 


atheromatuug. 


through the external coat, and becomes 


effused into the areolar tissue outside 


the vessel and around the seat of rupture, or into the neighbouring cavities 
(Fig. 358). In these cases, which constitute tiie most common variety of the 
disease, death usually occurs rapidly, the patient feeing intense pain along the 
line of rupture, and falling into a state of syncope. 2. The external coat may 
become so thickened and s^ngthened by the deposit of plastic matter, that 
it resists the impulse cC the blood, which conse<}uently continues to pass 
between the layers of the middle coat until it meets a softened and athero¬ 
matous patch, and then again bursts into the canal of the artery. In this 
form of the disease, the patient may live for years after the occturence of the 
rupture new channel that the blood has taken becoming lined with a 
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infcel^fi smooth membrane, and resembling closely the .interior of the artery, 
iiviu+i . ,hich, however, it is separated by a kind of septum or mediastinum. 
The appearance here presented by the vessel has occasionally been erroneously 
described as constituting a double aorta. 8. The blood may find its way 
between the laminae of the middle coat, but does not escape farther by rupture 
of the fextemal, or by the giving way of the Iming membrane of the vessel. 
A sac is consequently formed in the substance of the middle coat, which may 
become chronic, but will at last undergo external rupture. 

Process of Formation- of an Aneurism. —The profession of the changes 
leading to the formation of an aneurism is briefly as follows. The coats of the 
artery undergo fatty degeneration, and atheroma is deposited at one part; this 
softens, and the lining membrane covering it, perhaps with a portion of the 
inner layers of the middle coat, becomes eroded ; or the walls of the vessel may 
be weakened at this point without any destruction of their coats. CJohesion, 
however, takes place between the tissues of the vessel at the eroded or weakened 
spot; and the outer coat becomes strengthened and thickened by the deposi¬ 
tion of plastic matter. Dilatation next takes place at this point; if of the 
entire coats, a true anenrism is formed ; if of the eroded tunics, a false 
aneurism occurs ; but if no cohesion have previously taken place between the 
different coats of the vessel, the blood becomes effused into and between them, 
thus constituting a disseciimj aneurism. 

Structure of an Aneurism.— ^An aneurismal sac, if it be composed of a 
dilatation of all the coats of an artery, may be recognised on dissection by the 
atheromatous and calcareous deposits which are met with in the tissues of 
which it is composed. If it be a fal^ aneurism, it will be found that there is 
little, if any, of these deposits in the walls of the sac ; that the middle coat 
usually terminates abruptly at its mouth, and that the external coat is gi'eatly 
thickened and strengthened by the deposition of plastic matter. An aneu¬ 
rismal sac may vary in size, from a tumour not larger than a cherry to a 
growth of the magnitijde of a cocoa-nut or large iuelon. The mouth, which 
is oval or round in shape, varies greatly in size, being always very small in 
proportion to the sac. Usually the interior of an aneurismal sac con¬ 
tains a quantity of decolorised fibrine, arranged in concentric laminae of but 
moderate thickness ; these laminae of fibrine arc of a jjale-buff* colour, dry, and 
somewhat brittle where they are most closely applied to the wall of the sac ; 
the more external ones appear to be those that are first formed, and occasionally 
are found to have undergone a kind of atheromatous degeneration ; as we 
approach the interior of the vessel, they become spfter and more coloured, and 
at last, in the central portions, dark masses of coagulum are often met with. 
This decolorised fibrine, called by Broca the active clot, proceeds from 
two sources. It is partly deposited from the blood -which is beaten up in 
the interior of the sac, and thus deposits its fibrine much in the same way 
as when it is whipped in an ordinary vessel; this is probably the maimer in 
which the principal masses are foimd deposited^ aad the fibrine so deposited 
is arranged in laminae that take the course of the current of the blood, as 
in Fig. 354. In some cases, however, it -would appear as if it were formed 
by deposition from the wall of the aneurism ; for the mass, not being out of 
the current of the circulation, cannot well have been deposited from the blood. 
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but must in all probability have been the result of the effiision of plastic 
matter from the wall of the sac ; in these circumstances, there is little i -r any 
of that stratified arrangement that is observable in the fibrine which is 
deposited from the blood. The black blood-clot that is occasionally met 
with in the middle of aneurisms differs in every way from the laminated 
fibrine just described, and is evidently the result of simple coagulation. It is 
the passive clot of Broca. The use of the deposited fibrine appeara to be in a 
great measure to strengthen the walls of the sac, and thus to prevent the too 
rapid increase of the tumour. Another great purpose that it serves is to lessen 

the capacity of the sac, and thus to 
diminish the distending force of the 
blood which is injected at each stroke 
of the heart—the outward pressure 
depending as much on the area of the 
sac as on the force with which the blood 
is driven into it. Then again, the lining 
of the walls of the sac with such a 
tough and clastic material the 

stratified fibrine, must greatly tend 
I to deaden and break the force of the 
shock of the wave of blood that is 
projected against what would otherwise 
be an unprotected and expanded mem- 
_ . brane. In those cases in which the 

I'lg. J54.—Large Aneuapin of Aaeencbiig Aorta, , . t . 

I>i-ojceting agaUist (awd; rrotniding outwards) tlie l^lliatcd fionne IS Small lU quantity 
rllis. Layers of Laniliiated Fil>ni>e arranged in ' ,, i ^ ^ 

tiie direction of the Current of the Biooii. or altogether deficient, the ancunsmal 

tumour rapidly increases with a forcible 

liulsation that is not met ivith in other circumstances. 

Preasure-Effects. —^As the sac of an aneurism enlarges, it exercises in¬ 
jurious and often fatal .effects by its pressure upon coutiguous parts. These 
pressure-effects deserve attentive study, as they constitute an important and, 
in some instances, the sole element in the diagnosis of the aneurism. 

One of the most common pressure-effects of aneurism is the occurrence of 
oedema of the limb or part, owing to the compreifeion exercised by the tumour 
upon the large and^deep vmious irimlcs in its vicinity. The consequent ob¬ 
struction to the venous circulation in the interior of the limb may also give rise 
to a distended or varicose condition of the subcutaneous vessels, and in some 
instances it may even go on^to the production of gangrene. The pressure of 
the sac, also, on neighbouring arteries, or even on the upper part of the very 
vessel from which it springs, and its interference with the general capillary 
circulation of a part, is commonly associated with the venous compression, and 


may considerably increase the ill-consequences resulting from it. The pres¬ 
sure upon a peighbouring artery may go on to perforation of the vessel by 
the sac, and so a comm«nic^tion between the two may be set up; thus 
aneurism of the aorta has been lifnown to perforate and communicate with the 
pulmonary artery. By its pressure upon neighbouring nerves, an anenrismal 
sac may give rise either to great pain in the part supplied by.: them, or to 
disturbance of their function ; the nen’es themselves becoming# in some cases. 
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expanded or flattened out, and ribbon-like (Fig. 8o5), and in other instances 
tortur>as and waving, and being considerably elongated. The pain in the 
nerves is often one of the earliest signs of the existence of an anenrism. The 
pain is usually of two kinds : it is either lancinating and radiating along the 
coaree of the nerve that is compressed ; or, when the tumour presses severely 
upon neighbouring parts and tissues, more especially if it give rise to erosion 
of the bones (as in Fig. .87.8), an aching, burning, tearing, or boring sensation 
is often experienced in the part subjected to the pressure. In other cases, 
again, important modifications in the function of parts take place, in conse¬ 
quence of the pressure that is exercised upon their nerves. Thus, for instance, 
the compression of the recurrent laryngeal nerve wll occasion hoarseness of 
voice and difliculty of breathing, depending on spasm of the glottis. On the 
horns an aneurism may produce very important efPects by its pressure, eroding 


or wasting away the osseous tissue in some instances, 

and in others giving rise to true caries. If the bone be 

a flat one, as the sternum, the aneurism may perforate 

it by making as smooth and round a hole in it as if this 

had been worked by the trephine. Olandular wgans WO^mM 

and their ducts in the neighbourhood of aneurisms suffer WmBu 

the most injurious effects from the pressure of these 

tumours, their functions being arrested, and the passage 

of their secretions interfered with; so, also, l)y the 

pressure exercised on the trachea and msophagus, respira- 

tion and deglutition may be seriously impeded. . 

Number. —Aneurisms, though usually single, arc not 
very unfrequently multiple. There may be more- than Hrav 
one tumour of this kind in the same limb ; thus the 
iliac and femoral arteries on the same side may both bo 
affected. In other cases, corresponding arteries, in f/ ¥ 
opposite limbs are the seat of aneurism; thus' the If f 
two popHteals are not unfrequently found to be the seat /1 
of this disease, and occasionally an aneurism may exist in 
one of the limbs, and othera in the arteries of the in- 
.tenor of the body. When fiaore than one aneurismal PoHteikir'*’Tibitti“*Nen-lf uy 
tumour occurs in the same individual, the patient is tiifcau Anomism .>i 
said to be labouring under the aneurismal diathesis. 

Numerous aneurismal tumours are at times met with in the same person ; 
thus, Pelletan records a case in which no fewer thaji sixty-five were observed. 

Duration. —The duration of an aneurism varies very greatly. In young 
full-blooded persons it often makes progress with great rapidity ; whereas in 
elderly people of feeble constitutions, or in those of a cachectic habit of body, 
accompanied with more or less debility of the heart’s action, the disease may 
assume a very chronic form ; thus, Hodgson relates the case of an aneurism 
of the femoral artery of twenty years’ duration.* Much also will depend on 
the situaticMU of the aneurism, the size of the mouth of the sac, and the 
relation of the sac to the impulse of the blood into it; the larger and more 
direcTf* the mouth of the tumour, the more readily will the blood be projected 
into it at each impube of the heart, and the more quickly will the tumour expand. 
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Symptoms. —The symptoms of an aneurism are of two kinds ; 1. Those 
that are peculiar to this disease ; and 2. Those that are simply dependent on the 
presence of the tumour occasioned by the enlarging sac. The peculiar or patho¬ 
gnomonic signs are those that are dependent on the communication of the sac 
Avith the artery ; they consist of signs alforded by the manual and auscultatory 
examination of the tumour.; those that are dependent on the mere size of the 
growth are the pressure-elfects. It is of course only in external aneurisms 
that those signs which are ascertainable on manual examination of the tumour 
can usually be recognised. In internal aneurisms, in the majority of cases, 
the auscultatory signs and the pressure-effects afford the best indications of the 
presence and natimo of the tumour ; though, when this approaches the surface, 
much information can be gained by palpation. 

Symptoms of External Circumscribed Aneurism. —^The tumour is 
usually round or OA^al, distinctly circumscribed, and is situated upon and in 
close conuectioji with some large artery. It is at first somewhat compressible, 
but afterwards becomes more and more solid as fibrine is deposited in it. The 
most marked sign is, perhaps, the pulsatmi that is felt in it from the very first. 
This is of a distensile, cxcentTic, and expanding character, separating t})e hands 
Avhen laid upon each side of the tumour, by a distinct impulse from within out¬ 
wards. The pulsation is most forcible in an aneurism in which there is but 
little laminated fibi’ine ; and as this increases in quantity the pulssition gradually 
loses its tense expanding character, being converted into a dead tJmd, and in 
some cases ceasing entirely. When pulsation is obscure, the compression of the 
artery below the say will cause it to become.more distinct, or it may be in- 
< Teased in distinctness by elevating the limb or part affected. When the artery 
above the sac is compressed, the flow of blood into the tumour is necessarily 
arrested, and a considerable quantity of its more fluid contents maybe squeezed 
out by gentle pressure. If the hands be then laid upon each side of the tumour, 
and the pressure suddenly taken off’ the artery, the blood will be found to rush 
into and distend the sac by a sudden stroke, sepsirating the hands from one another. 
This may be looked upon as one of the most characteristic signs of aneurism. 

The Vruit or sound emitted by the blood in its passage through an aneur- 
ismal sac was first noticed by Ambrose Pare. It varies much in character, 
Ixiiiig usually loud rasping or sawing—^loudest and roughest in tubular aneurisms. 
Occasionally the bruit is double, and if so, it clearly indicates the saccu¬ 
lated nature of the aneurism. It is possible, however, that when great 
aortic regurgitation is present, the backward current of blood in the large 
vessels might give rise to a feeble diastolic murmur in a fusiform aneurism. 
In many cases it is altogether absent; this especially happens l^u sacculated 
aneurisms with small mouths, or in those that are much distended with coagula 
and blood. The absence of sound, therefore, in a tumour must not be taken 
as a proof that it is not an aneurism. The sound is usually best heard in 
aneurisms that are not too fully distended with blood ; indeed, it is usually 
most distinct when the sac is partially emptied. Thus, for instance, it not uii- 
frequently happens that, in an aneurism of the bn,m or thigh no bmit, or but a 
very faint one, is audible so long as the patient is Standing j but if he lie down, 
and elevate the limb so as to partly empty the sac, then’ it may be distinctly 
heard. Another sign of considerable importance consists in the dimmuiion in 
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the size of the tumour, aard the cessation of the pulsation and hruit on compressinff 
the vessel leading to the sac, and the immediate and sudden return of these 
signs on removing the pressure from the artery. 

Many -of the symptoms that have just been described are peculiar to and 
their combination is characteristic of aneurism, being dependent on the com¬ 
munication that exists between the artery and the sac. Those that result from 
the laressurc of the sac upon neighbouring parts are common to aneurism and 
to any other kind of tumour j but, though not of so special a character as 
those that have just been described, they are of considerable importance in 
determining the nature of the disease when taken in conjunction with the 
other symptoms. 

Symptoms of DifCnsed Aneiirism. —^When a sacculated cireuinscribed 
aneurism becomes diffused, the sac having given way, but the blood being still 
bounded by the tissues of the limb, the patient experiences a sudden and acute 
jjain ill the part, and usually becomes pale, cold, and faint. On examination, 
it will be found that the tumour has suddenly and greatly increased in. size, at 
the same time that it has lost its circumscribed and ^stinct outline. The 
pulsation amf bruit become materially diminished in force and in distinctness, 
having receded as it were from the surface, and may disappeai’ altogether. The 
limb may also become cedematous, or may suffer in other ways from the diffused 
effects of the pressure of the aneurismal swelling upon the iieighbouriug veins 
and tissues. At the same time, the circulation in it being greatly obstructed, 
the limb may become cold and lin’d, and a sensation of weight and general 
inutility will bo, experienced in it. In these circumstances the aneurismal 
swelling usually becomes harder, in eonsequeiiee of the coagulation of the blood 
in the areolar tissue around the sac ; by which indeed the further extension of 
the disease is arrested, and a fresh boundary is often formed, so as to limit the 
extravasated blood. If it be left to itself, the tumour will now usually rapidly 
increase in size, sometimes without, sometimes with much pulsation, and per¬ 
haps evidence of inflammatory action around it, so that at last it may so obstruct 
the circulation through the limb as to occasion gangrene ; or, if it advance 
towards the surface, the skin covering it becomes thiimcd and reddened, the 
tumour becomes soft and semi-fluctuating, owing to the coagulum breaking 
down, and eventually external rupture of the sac will ensue. 

In some cases it happens that, when rupture of the sac takes place, the 
effused blood, instead of being limited by the surrounding areolar tissue, be¬ 
comes suddenly and widely extravasated into the substance of the limb. When 
this untoward accident happens, the shfKik and local disturbance are very gieat, 
and the pafeent is suddenly seized with a very severe lancinating and numbing 
pain in the part. The pain is most severe in those cases in which the rupture 
takes place mider the deep fescias, by which the effused blood is tightly bound 
down ; and it may be so severe as to occasion syncope. In other instances, 
faintness occurs from the sudden loss of blood out of the current of the circula¬ 
tion into the substance of the part, the swelling being greatest in those instances 
in which Hie blood is suddenly and largely effused into the areolar tissue. li 
the extravasation happen in a limb, this will become greatly swmllen, hard, 
brawny, and cold. The superficial veins are congested, and the circulation in 
the lower parts of the member is soon completely arrested by the pressure 
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of the extravasated and semi-coagulated blood upon its vessels, more 
particularly the large venous trunks. In consequence of this, gangrene 
of a moist kind usually makes its appearance, and speedily destroys the 
patient’s life. 

Diagnosis. —The diagnosis of aneurism may in many cases be effected with 
the greatest possible ease by a student in surgery ; in other instances it requires 
a vast amount of care, and the most experienced judgment, to come to a correct 
conclusion as to tlie nature of the tumour. This is easily done when the aneu¬ 
rism is superficial, recent, and circumscribed, the blood in it being fluid, and 
all the signs of the disease well marked. The diagnosis is often replete Avith 
difficulty when the aneurism is deeply seated, or, if external, Avhcu it is old and 
filled with coagiila ; also, if suppurative action have taken place about it, or if 
it have become diffused. 

In ettectiug the diagnosis of aneurism we have, in the first place, to ascertain 
the existence or absence of a tumour ; and, after this has been done, to ascertain 
whether it bo aneurismal or of some other character. Both points, the latter 
especially, are difficult to determine in internal aneurisms ; in the external, the 
doubt is not as to the presence of a tumour, but as to its nature. ' The tumours 
with which aneurisms may be confounded may conveniently be divided into 
two classes—those that do and those that do not pulsate. 

Every pulsating tumour is not an aneurism. Thus there may be 
jmlsation in various kinds of enceptmlmd tumour or soft sarcoma, or in 
ffrotrfhs composed of erectile tissue. In such cases as these, many of the 
signs of aneurism are present; thus the #ize of the tumom* may bo 
diminished by compression, and the distinct influx of blood into it may 
be felt on the removal of the pressure, the tumour returning to its original 
size with a soft swelling pulsation : there may also be a bruit, often of a 
loud and distinct cluiracter. But these tumours may generally be dis¬ 
tinguished from aneurisms in not being quite so distinctly circumscribed 
—in l)cing soft, spongy, and elastic, Avithout the sensation of fluid that is 
met Avith in some forms of aneurism, or of solid coagula that occm*8 in others. 
Again, the bruit is either soft, bloAving, and more prolonged, or else sharp and 
superficial ; the pulsation, also, is not so distinct, and is more of the nature of 
a general sAvclling and heaving of the tumour than of a distinct thump. Much 
light is also occasionally throA\ni upon these affections by their being met with 
in situations where aneurism cannot occur, from the absence of any arteries of 
sufficient size to giA e rise to it, as, for instance, on the head of the tibia or the 
side of the pelvis ; but if a tumour of this kind be situated upon or under a 
large artery in the usual site of an aneurism, then the diagnosis is certainly 
replete Avith difficulty, and cannot indeed in many cases be made. Several 
instances haA'e of late years occurred, in AA'hich Surgeons of the greatest skill 
and experience (as (lutlirie and Stanley) have ligatured arteries on the sup¬ 
position that they had to do Avith aneurism, when in reality it Avas one of the 
pulsating tumoura just mentioned that closely simulated it. 

Pulsation may be communicated to a tumour of a fluid character seated 
upon an artery ; here the diagnosis, though often difficult, is more readily 
made than in the last case. Attention to the history of the case, to the im¬ 
possibility of diminishing the tumour by pressure, either directly upon it or on 
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the artery leading to it, its fluctuation, and want of circuumcription, will 
usually point out its nature. Especial attention should likewise be paid to the 
tacts that the pulsation is a distinct heaving up and down of the tumour, and 
neither excentric nor distensile, and that the swelling may often be wholly or 
partly separated, by raising it up, from the artery lying beneath it. By at¬ 
tention to these’ points, abscesses in the axilla, under the pectorals, at the root 
of the neck, and in other situations where pulsation may readily be com¬ 
municated to the fluid mass, can be distinguished from aneurisms; yet errors in 
diagnosis have happened, and will continue to do so, from the intrinsic difficulty 
of these cases, and from no want of skill or care on the part of the Surgeon : and 
those will be most charitable in their criticisms of the mistakes of others, 
who have most frequently liad occasion to experience these difficulties in their 
own practice. 

Tumours that do not pulsate, either by their own vessels or by those that 
lie beneath them, are not so readily confounded with aneurism as the class of 
afl'cetions that has just been described. Yet it must be borne in mind, that in 
some instances even aneurisms do not pulsate, or but very indistinctly so, 
han’ing become filled with a dense and firm coagulum. The non-pulsating 
tumours that chiefly require attention are glandular, scirrhous, or thyroid 


stvelliugs, seated over the carotid artery 

at the root of the neck, or in the ^ 

popliteal space. If these be of a fluid 

chai'acter, their fluctuation, unvaiying 

size, and the want of pulsation in 

them, sufficiently indicate that they 

are not connected with the artery, froju ' ‘•'^4 

Avhich they may also frequently bo sepa- 

rated, and upon which they may be dis- \ 

tinetly moved. If solid, they are usually \ 

irregular and nodulated on the suidace, | 

and can frequently be detached by the a 

fingers being passed underneath them A 

and raising them from the subjacent ^ 

vessel. There is much danger of mis- ■ 

taking a consolidated anemism which is 9 

undergoing or has undergone spontaneous' 1 

cure, and in which there is consequently ||| 

no pulsation, for a solid tumour of some |M 

kind. 1 hSvc known one instance in 
which the thigh was amputated for a very 
painful solid tumour of the poplfteal space, 
which proved on dissection to be a consoli- 

1 1 . j • • ,, . Fig. 350.—Sc<itiou of AiiPurism of Culf, iindor- 

aatea aneurism pressing upon the posterior uouig siioutaueous cun% inintiiktAU for Tu- 

Tinrvrn /'PJrr OKr\ inour. •Limb amputatiNl. (a) Black recent 

tlDial nerve (^ing. 856 ). Coagulum %ing in centre oV l.aminate.l Fi- 

Aneurisms, more particularly those that xibhu Nerve siretcUeo. 

arc diffused, have not unfroquently been mistaken for abscesses; and it is no 
very uncommon thing for a Surgeon to be called to an aneurism w;hich, under 
this supposition, has been diligently poulticed, or painted with iodine. I 


Fig. 3M.~Sc<;tiou of Aneurism of Ciilf, under¬ 
going sjHjutaueouH cure, iniHluken for Tu¬ 
mour. •Limb amputatfsl. (<0 Slack recent 
Coagulum %ing in centre of Ijaniinated Fi- 
briuc. (t) I’o.-itcrior Tibinl Nerve stretched. 
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have twice ligatured the external iliac for aneurisms of the groin that had been 
mistaken for abscesses. Occasionally, the more fatal error has been committed 
of puncturing the tumour with the view of letting out pus, when none appeared, 
and, either immediately or after a lapse of a few hours, profuse arterial hemor¬ 
rhage ensued. That this accident may arise from the intrinsic difficulties of 
the diagnosis, is evident from the fact that it has happened to such Surgeons as 
Desault, Pelletan, Dupuytren, Pirogoft^ and many others. I have once seen 
this accident occur to a Surgeon of considerable experience, who, mistaking a 
diffused popliteal aneurism for an abscess, opened it with a bistoury, but finding 
jio pus, applied a poultice; alarming hsemorrhage ensued in about forty hours, 
and I amputated the thigh on the second day after this untoward occurrence. 

The difficulty in diagnosis is especially apt to occur in those aneurisms 
which, lun iiig become diffused, have ceased to pulsate, have no bruit, arc 
elastic, softened, and diffluent to the feel, and in which the skin has become 
reddened and inflamed by pressure from within. It is only by careful atten¬ 
tion to the history of the case, and by skilful manipulation, that the truenahire 
of the tumour can bo made out. But an aneurism may actually become 
associated "with an abscess in one or twm ways. Thus it may suppurate, inflam¬ 
mation of a suppurative character taking place in the areolar tissue around it, 
Avitb swelling, redness, (edema, and beat of the integumental structures, increase 
of size in the tumour, and probably diffuse solidification of it. Tf this abscess 
be opened or allowed to burst, dark grumous pus will escape, followed by 
coagula and masses of broken down decolorised fibrine, and sometimes accom¬ 
panied, but more usually followed after a lapse of some hours, by a free and 
perhaps fatal discharge of florid blood. 

Another form of combination between abscesses and aneurism consists in the 
opening of an ai'tery by ulceration into the caAuty of an abscess, so that the 
blood is projected directly into this from the opened A^essel. In cases of this 
kind—of which the instance that occurred to Liston is a good example— 
we have the ordinary signs of abscess, usually of a chronic character, to which 
those of an aneurism are generally suddenly sux)eradded, Avith great increase in 
the bulk of the timioiu’. This accident has chiefly been obserA’cd in abscess of 
the neck, opening up a communication with the carotid artery. 

AVith rheumatisiu and neuralgia it would at first appear to be difficult to 
confound an aneurism, but in practice it is not so. I have known several cases in 
which the lancinating pains of aneurism, more especially when the tumour was 
internal, have been mistaken and treated for rheumatic or neuralgic affections ; 
and I have even known the j)ain occasioned by the presence of a large aneurism 
of the thigh treated for several weeks as rheumatism. In such cases as these, 
it is of course obvious that a little care and proper examination will usually 
seive to establish the diagnosis. The aneurismal may be distinguished from 
the rheumatic pain by its haAing a twofold character—^being both lancinating 
and intermittent, as well as continuous, aching, and burning. When this kind 
of pain is persistent, especially about the back, the side of the head and neck, 
or arm, it ogght always to cause the Surgeon’s attention to be directed to the 
condition of the neighboxjring largo vessels. 

Terminations. — Spontaneous Cure of an aneurism is of very rare occur¬ 
rence. The manner in which it happens has been especially and ably studied by 
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Hodgson, and more recently by Bellingham ; and the pathology of this process 
is of considerable interest, from its bearing upon the cure of the disease by 
surgical operation. The spontaneous cure may accidentally, though very rarely, 
occur by inflammation of the aneurism and consequent obliteration of the artery; 
but most frequently it is by the gradual deposition of laminated fibrine in the 
interior of the sac that it is filled up completely. This process can only take 
place in aneurisms affecting arteries of the second or third magnitude, and ncTcr 
in those of the aorta ; and it can only happen in sacculated aneurisms, the 
fusiform not admitting of it, it being necessary that the blood flowing through 
the sac l)e somewhat retarded in its passage, so as to give time for the deposit 
of its fibrine upon the interior of the tumour. This process, which is a very 
different one from the coagulation of the blood, is the increase of a natural 
(londition always going on in the sac. In all cases of sacculated aneurism, there 
is a tendency to the production of a spontaneous cure, though this is rarely ac¬ 
complished. The tendency to it is shown by a contraction and partial occlusion 
of the artery haloiv the sac, and the consequent diminished force of the circu¬ 
lation through it, by which the deposition of fibrine is greatly increased, at 
the same time that the collateral vessels given off above the sac often enlarge 
to a considerable extent, and thus divert from it blood which would other¬ 
wise have passed through it. This condition of the vessel below the sac may 
be looked upon as the first and most important step towards the consoli¬ 
dation of the tumour. The process is also materially assisted by the mouth 
of the sac being small, and so situated that the blood cannot be directly 
driven into it. 

For spontaneous cure to take place, it is not necessary that the whole current 
of blood should be suddenly arrested. If such an accident occur, the ancu- 
rismal sac becomes filled with a large dark soft clot, which soon yields, if from 
any cause a pulsating stream of blood be again admitted, but which under 
favourable circumstances may lead to a complete cure. If blood continue to 
circiilato through the sac, deposit of laminated fibrine w'ill take place if the 
impetus with which this fluid is sent into the tumour be considerably 
ditjiinished. This may happen from the ociciirrcnce, in the distal portion 
of the artery or the mouth of the sac, of some or other of those con¬ 
ditions that have already been described. So, also, it has been found that, 
in those cases in which two aneurisms are situated upon one artery, the 
distal one is very apt to imdergo partial or even complete consolidation, the 
blood losing its impetus in its passage through the first sac. Any constitu¬ 
tional cause or condition also, by which the impulse of the heart is lessened, 
and the force of the flow of blood through the sac diminished (as the occur¬ 
rence of phthisis), will favour grgatly the deposit of laminated fibrine and the 
consolidation of the tumour. 

As the anemnsm undergoes spontaneous cure, the pulsation in it gradually 
becomes more and more feeble, until it ceases entirely; the bruit proportion¬ 
ately lessens, the tumour becomes harder, and at last dtompletely consolidated ; 
at the same time, the anastomosing circulation is sometimes fiaund to be 
established in some of the collateral vessels of the limb. Eventually, the 
solidified tumour shrinks in size, undergoing a species of diying and al)Sorp- 
tion, with ultimate conversion into a small mass of fibro-ateolar tissue. 
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Causes of Death, from Aneurism. —^Au aneurism may prove fatal in 
various ways. It docs so when internal, most frequently hj pressure on parts 
of importance in its Aucirn'ty, the patient being destroyed by the qxhaustion 
induced by interference with their functions ; this is usually the way in which 
aneurisms of the aorta occasion death. Then, again, death may result by the 
occuiTencc of syncope, more especially if the aneurism be of large size, and 
situated near the root of the aorta. Emholism of the cerebral arteries may 
occur in consequence of the detachment of a clot. External anem-ism most 
(iommonly proves fatal by rupture of tJie sac ; this may cither take place into 
tlie intci’ior of a limb, giving rise to one or other of the diffused forms of 
aneurism, and terminate fatally by the induction of syncope or gangrene j or 
an aneurism may kill by rupture occuiTing externally, on one of the sm’faccs 
of the body. 

Suppuration with sloughing of an ancurismal sac is not of very 
/i'equent occuiTcncc, but is especially apt to happen in those cases in which 
the tumour has increased rapidly, or has suddenly become diffused, mth 
much heat and tension of neighbouring parts. It is peculiarly liable to happen 
i n tumomrs of a large size that have become partly diffused, that are filled with 
masses of decolorised fibrine, and that are situated in places where the areolar 
tissue is abundant and lax, as in the axilla. The symptoms of this condition 
impejiding are swelling, tension with heat, throbbing, and redness of the parts 
around the tumour ; the integuments covering which pit on pressure, and arc 
evidently deeply inflamed, at the same time that there is a good deal of fever 
and general constitutional irritation. As the suppuration advances, the ordi¬ 
nary signs of congestive abscess occur : the skin covering the tumour becomes 
red and livid at one part, where j»oiuting takes place ; and if the Surgeon 
make an incision into it, or if the tumour burst (as assuredly it wiU if left to 
itself), a quantity of sanious piis mixed with large masses of broken down 
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coagula and fibrine will be let out. The discharge of the contents of the 
nneurismal sac, disintegrated by and mixed up with the results of suppurative 
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action, may be followed by so profuse a gush of arterial blood that the patient 
is suddenly exhausted. 

The rupture of an aneurism is not always immediately fatal, the aperture in 
the sac being plugged up by a mass of coagulum, as happened in case (Fig. 867); 
on the gradual detachment of the deeper portions of which the bleeding may 
recur in small quantities at intervals, and more or less speedily carry off the 
patient. On the mucous surfaces, as of the oesophagus or trachea, rupture 
occurs in a similar manner (Fig. 357). On the serous surfaces, as into the 
plem’a or pericardium, the aneurism may burst by a fissure or by a stellate 
opening (Pig. 858) forming in the membrane. An aneurism has been known 
to give way and discharge blood for some weeks before it proved fatal ; and it 
may even happen that, after the rupture has occurred, no haemorrhage may 
take place, but death may result from the pressure of the tumour. Thus, in 
the case of Liston, the sac of the aneurism which caused the death of that 
great Surgeon had actually given Avay, a mass of coagulum projecting from 
it into the trachea ; yet death resulted from the irritation induced by pressure 
upon the inferior laryngeal nerve, and not from haemorrhage. 

. Treatment.— The treatment of aneurism is of two kinds—constitutional 
and local. In many cases, as in the various forms of internal aneurism, for 
instance, the constitutional treatment can alone bo employed ; and in all cases 
of external aneurism it should be had recourse to as an important adjimct to 
any local measures that are adopted. 

In the Constitntioiial or Medical Treatment of aneurism, the great 
object is to bring about the same condition as that by which the spontaneous 
em^ of the disease is effected, and, indeed, to put the patient and the part in 
the most favourable state for nature to consolidate the tumour ; and, though it 
may not be possible in the great majority of cases to effect a cure in this way, 
at all events the disease may be palliated, and its progress retarded. The 
sacculated is, however, the only form of aneurism that can ever be cured by 
constitutional means ; in the fusiform variety, all that can be done is to retard 
the progress of the disease. 

The principal objects to be held in view are, in the first place, to lessen the 
force of the heart’s impulse, so as to diminish the excentric pressure upon the 
arterial coats; and, secondly, so to modify the condition of the blood as*to 
dispose it to the deposition of its fibrine. In carrying out ttiese indications, it 
should be borne in mind that there are two opposite conditions of the system in 
which aneurism occurs ; in one there is a plethoric, and in the other an anaemic 
tendency. The plethoric and irritable state of system chiefly occurs in young 
subjects, in whom the progress of the disease is acute and rapid, attended by 
much impulse and excitability of the heart, and throbbing of the arteries gene¬ 
rally. The other condition of the system principally occurs in elderly people, 
in whom there are a feeble pulse, a quiet heart, a cachectic state of health, and 
a tendency to an«mia ; in such a habit of body the (^sease makes slow progress. 
In these opposite conditions it is perfectly clear that the'feame plan of treatment 
cannot succeed; and that the constitutional means must accordingly be modified 
according to the state in w'hich the patient is. 

In the acute or hypercemic state, the plan of treatment originally introduced 
by Valsalva, and hence called by his name, by which plethora is removed, the 
von. Ji. 
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irritability of the heart and the force of its action lessened, and the blood brought 
into a healthy condition, may be advautageonsly employed, in the modified 
manner that has been recommended and adopted by some modern Surgeons. 
Pcllatan, hnd Hodgson, and Tufnell especially report very favourably of this 
treatment, and I have seen several instances in which it has proved decidedly 
beneficial. As recommended by Valsalva, this method of treatment was in¬ 
tended to cany out two important points : 1, by a process of gradual starvation 
and depletion to reduce the quantity of blood in the system, the power of the 
heart’s action, and consequently the pressure exercised upon the walls of the 
aneurism ; and, 2, after the jjatient had in this way been reduced, the plasticity 
of the blood was to be improved by feeding him up in a gradual and careful 
manner, so that the tendency to the deposit of laminated fibrine might be in¬ 
creased. A^alsalva endeavoured to cai-ry out the first of those objects by sub¬ 
jecting the patient to small and repeated bleedings, and by gradually reducing 
the quantity of food that was daily taken, until it was lowered to half a pound 
of pudding in the morning, and a quarter of a pound in the evening. In this 
way the patient’s strength was reduced until he could scarcely be raised up in 
bod without fainting ; the quantity of food was then gradually augmented, so 
that the plasticity of the blood might be restored. It is seldom that Surgeons 
carry out Valsalva’s plan of treatment in the precise manner indicated by him; 
it is most commonly found to be more convenient to modify it somewhat 
according to the circumstances of the case, though the. principles on which it 
is conducted are essentially the same. 

In adopting any constitutional treatment in cases of aneurism, the first and 
most essential point to be attended to is, to keep the patient perfectly quiet in 
bed and free from all mental, emotional, or conversational excitement. The 
diet should at the same time be very carefully regulated, being gradually re¬ 
duced in quantity, and being made to consist principally of farinaceous food, 
Avith but a very small quantity of meat, but little liquid, and a total absence of 
all stimulants. Perhaps the best regimen is that recommended by Bellingham, 
consisting of two ounces of bread and butter for breakfast, two omces of bread 
and the same quantity of meat for dinner, and two ounces of bread for supper, 
with about two ounces of milk or water with each meal, or occasionally sipped 
in •small quantities. At the same time purgatives should be administered, 
especially such as give rise to watery stools, and remove obstructions of the 
portal and renal systems; with this view a scruple of the compound jalap 
powder may be gi\'eTi twice a week. In some cases, if the heart’s action be 
particularly strong, lecourse may advantageously be had to small bleedings 
from time to time. 

Iodide of potassium, in doses varying from five to thirty grains three times 
a day, has been given in several cases of iutrathoracic and abdominal aneurism, 
especially by Chuckerbutty of Calcutta, G. W. Balfom: of Edinburgh, and W. 
Roberts of Manchester, apd its good effects lend some weight to the supposed 
syphilitic origin of mdliy aneurisms. In a large proportion of the cases thus 
treated, the sufferings of the patients have been relieved; there has been 
diminution of the size of the sac, and in several instances the cure has been 
apparently perfect. The enforcement of the recumbent posture is» Balfour 
rightly insists, of high importance as an adjuvant in this treatment. There 
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certainly appears to be sufficient evidence to warrant a trial of the iodide in the 
constitutional treatment of aneurism. 

By judiciously carrying out these plans of treatment and modifying them 
according to the circumstances of the case, consolidation of the* aneurismal 
tumour may occasionally be produced ; or, if this be not attained, the progress 
of the disease will be very materially retarded. 

When aneurism occurs in old, feeble, cachectic, or aneeniic persons, a 
lowering plan of treatment is altogether inadmissible : here, the blood being 
deficient in fibrine, and the system in an irritable state from debility, the best 
results follow such a course as will improA’c the plasticity of the blood, and 
regulate the action of the heart. With this view, complete rest, the adminis¬ 
tration of the preparations of iron, a dry but nourishing meat diet, imd 
the occasional employment of opiates to relieve pain and to quiet the system, 
will be attended by the best results. In aneurism occurring in elderly people, 
and amongst the poorer classes, this plan is perhaps more successful than any 
other. 

In the l^ocal Treatment of aneurism but little can be done with the view 
of checking its progress, except by the employment of direct surgical means. 
The application of ice to the surface of the tumour is said to have jicted 
beneficially in some cases ; but it is a i>ainful remedy, and may occasionally 1 >e 
attended by sloughing of the skin to which it is applied. When the pain 
attending the increase of the tumour is considerable, much relief may Iks 
obtained from the hy]K)dermic injection of morphia, the application of iKslla- 
donna plasters, or the use of an embrocation composed of equal pai’ts of oil 
and of the strong tincture of aconite. These means comprise the only local 
measures that can be adopted in those cases of internal aneurism, which are 
beyond ttie reach of surgical interference. 
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In aU those cases in which it is possible to delay with safety, no surgical 
proceeding should be undertaken for the cure of aneurism until the patient has 
been subjected to proper constitutional treatment for some time ; the success 
of the more direct surgical means depending greatly, in the hypersemic foi*ms of 
aneurism, on the heart’s impulse being lessened, and on the blood being brought 
into as healthy a state as possible; whilst, in the anseraic form of the disease, an 
increase in the plasticity of the blood is essential for the cure of the case; for, 
as the occlusion and consolidation of the sac, after surgical procedui'e, depend 
on the same conditions being induced that are successful after medical treatment, 
the same constitutional means s];iould be adopted in one case as in the other. 
Before proceeding to the employment of any direct surgical means for the cure 
of an external aneurism, it is necessary to ascertain that there is no internal 
aneurism present, and that the heart is free from disease. Prom want of this 
precaution, it has happened that patients have died on the operating table at 
the moment when the artery was being ligatured, or that they have expired 
shortly afterwards, from the disturbance of circulation consequent upon the 
necessary surgical procedures. 

There is not a moie interesting chapter in the history of Operative Surgery 

D 3 



ANEURISM. 


36 

than that which records the changes that have taken place and the progress 
that has been made in the treatment of aneurism. 

The older Surgeons were either afraid to meddle at all with an aneurism, 
and amputated the limb affected by it, or tried to restrain the progress of 
the disease by tight bandaging and direct pressure, or had recourse to the 
troublesome, difficult, and dangerous operation of laying open the sac and 
ligaturing the diseased artery on each side of the opening in it. 

In 1785, John Hunter substituted for the barbarous and dangerous methods 
of treating aneurism that had hitherto been adopted, the simpler and more 
scientific procedure of ligaturing the artety in a healthy part of its course, 
above the sac, and thus directly cutting off' the influx of blood into the 
aneurism. This operation undoubtedly constituted one of the greatest and 
most direct advances in Surgery that has ever been made by the single act of 
one man, and the “ Hunterian Operation ” continued for more than half a 
century as almost the sole method of treating this formidable disease, when 
situated on an artery to which the operation was applicable. It was not 
until 1841-42 that the Dublin Surgeons, distinguished as they ever have 
been by their practical skill as much as by their scientific devotion to their 
art, iiiaugm’ated a new era in the treatment of this disease. For they 
found in practice, and they demonstrated by an elaborate pathological investi¬ 
gation and by a surgical argument, as convincing m it Avas exhaustive, that 
the coagulation of the blood, by which an aneurismal sac is occluded and the 
disease cured, may as readily take place when the current of blood from the 
artery into the sac is interrupted by the compression, as when it is arrested by 
the ligature of the vessel. And they established triumphantly this great fact, 
that wherever the artery could be reached so as to admit of compression 
between the sac and the heart, the scalpel was no longer needed for the 
cure of this formidable disease. 

But the treatment of aneurism was destined to be still farther simplified, 
when Vanzetti showed that, by discarding all instruments and by the simple 
pressm'e of the finger on the feeding arteiy, a coagulum might be formed, 
on the production of which in the sac the cure of the aneurism essentially 
depends. And in addition to this, the fact was established, that in some 
oases adequate compression of the vessel and sac might be effected by simple 
flexion of the limb. Thus, then, Ave have had a continuous and progressive 
process of simplification in the treatment of aneurism, as it has been proved that 
instrumental compression may be substituted for the ligature, that pressure vrith 
the finger or flexion of the limb suffices for the deposition of that coagulum 
on which the cure of the disease depends ; and, still more recently, the sphere 
of the applicability of compression has been greatly extended by conducting 
it during prolonged anajsthesia. 

Another subsidiary means of treatment, but one certainly destined ^to play 
an important part in the^ management of some of the more intractable 
foraas of aneurism, is‘electro-puncture, by whidi, as Ciniselli and others 
have recently shown, consohdation of the contents of an'uneupBrn may 
lx> effected so as to retard the progress of the disease, if not 'to cure it 
radically. . 

We will now proceed to consider in detail these tmious methods of treat- 
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ment. They are as follows : 1 . Laying open the sac ; 2. Ligature of the artery 
on the card^ side ; 8 . L^ature of the artery on the distal side ; 4. Compression 
by instruments ; 5. Digital compression ; 6 . Flexion of the limb ; 7. Acupres¬ 
sure ; 8 . Manipulation ; 9. Electro-puncture ; 10. Injection of the sac with 
coagulating fluids. 

All these various methods of treatment, however they may differ in their 
details, have, Avith the exception of the first, the same groat principle in view, 
viz.: the consolidation of the aneurismal tumour by the deposit of coagulum 
within it. When the process adopted is of such a nature as to lead to the 
slow deposit of coagulum, this will be found to be pale, firm and laminated, 
the active clot of Broca. When the deposit is rapid, it will be dark, soft and 
homogeneous, the passive clot. 

Ligatube.—T he application of the ligature to the feeding Artery on the 
cardiac side of the anemism, was almost the only method adopted by Surgeons 
for the cure of the disease up to a recent date. The manner in which the 
ligature should be applied, and the various cautions respecting its use, have 
been sufficiently discussed (Vol. I., pp. 287, et seq.). The question as to the 
part of the vessel to which it should be applied in aneurism, remains for con¬ 
sideration ; and this involves some important points. 

Situation. —There are three situations in Avhich the ligature may l)e 
applied : 1, above and beloiv tJie sac, by the old operation ; 2 , on the 
cardiac suia of the sac, by Anel’s (Fig. 859) or Hunter’s (Fig. SCO) opera¬ 
tion ; 8 , on the distal side of the sac, by Bnisdor’s or Wardrop’s operation 
(Fig. 8C1). 

1 . The Application of the Idgatnre on both sides of the Anenr- 
ismal Sac is seldom practised at the 


present day, when the aneurism arises 
from disease of the coats of the vessel; 
but in those cases in which it occurs 
from tmumatic causes, it may fre- 
■ quently be adopted as the best means 
of cure, even in aneurisms of the largest 
size, as has been mentioned in the 
Chapter on Traumatic Aneurism. The 
older Surgeons, however, were ac¬ 
quainted with this mode only of treating 
aneurisnas. The mode of applying the 
ligature to both sides of the sac is as 
follows. After having arrested the 
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compressing the artery leading to it, 
eithOTfby means of a tourniquet, or, 

where*that is tiot applicable, by the pressure ©f an assistant’s fingers, the 
Snrgeoni Slits ^iip the sac, turns out the contained coagula and masses of 
.laminated fibime, and then, passing a probe upwards and downwards into the 
artery, through tiie mouth of the sac, ties the vessel on each side, immediately 
above and below the aperture. This operation, as performed by the older 
-Surgeons on any of the larger arteries, as the popliteal, was not only so difficult 
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ill itself that Surgeons were seldom willing to undertake it, but was so fatal in 
its results, being commonly attended by secondary haemorrhage in consequence 
of the artery being ligatured in a diseased part, or by difluse inflammation, 
suppuration, and gangrene in .the deeper tissues of the limb operated upon, 
that recovery after its performance was considered a marvel, and most Surgeons 
prefeiTcd submitting the patient to amputation at once. 

'i. The Xdgature of the Artery on the Cardiac Side of the Aneu¬ 
rism, without opening the sac, was first done by Anel, in the year .1710, 
in a case of brachial aneurism. This operation, though attended with the 
risk of wounding or inflaming the sac, which was in close proximity to the 
seat of ligature, constituted a considerable advance in the treatment of the 
disease ; inasmuch as it did not necessarily lead to the opening up of the 
aneurisinal tumour, and to the dangers that were inseparable from that mode 
of procedure. As Anel, however, performed his operation as a mere matter 
of convenience in a particular case, and without the recognition of any new 
principle of treatment being involved in it, it attracted but little attention 
at the time, and does not apjiear to have been repeated by any of the 
Surgeons of his day. 

It was reserved for John Hunter to make the great improvement in opera¬ 
tive surgery of ligaturing the arterg at a distance from the sac, where its coats 
were healthy, and where there was no danger of interference with the 
aneurism itself. In tliis way the objections to Anel’s operation were 
aA'oidcd : for though, like Anel, Hunter tied the artery on the cardiac side 
only of the sac, yet he differed from him in doing so in a healthy part of 
its course, and at a considerable distance above the tumour, where the appli¬ 
cation of the ligatiu'c Avould be attended with less risk of haemorrhage, and 
Avith no danger of opening, irritating, or inflaming the sac, which is insepar¬ 
able from Anel’s operation. The following are the reasons, given in Sir 
Ih erard Home’s oivn ivords, that induced John Hunter to adopt the operation 
that is now generally known in surgery as the Hunterian. “ Mr. Hunter 
I)roix>3ed, in performing this operation, that the artery should be taken up 
at some distance from the diseased part, so as to diminish the risk of 
hmmorrhage, and admit of the artery being more readily secured should 
any such accident hapiKjn. The force of the circulation being thus taken 
oft’ from the ancurismal sac, the cjiuse of the disease would, in Mr. Hunter’s 
opinion, be removed ; and he thought it highly probable that, if the parts 
were left to themselves, the sac, with the coagulated blood contained in it, 
might be absorbed, and the whole of the tumour removed by the action of 
the animal economy, which would consequently render any opening into the 
sac unnecessary.” 

Hunter’s first operation was performed in December, 1785, in a case of popli¬ 
teal aneurism. The femoral artery was ligatured rather below the middle of 
the thigh, underneath the yartorius muscle ; and from that time his method 
was almost exclusively employed by Surgeons in the treatment of aneurism, 
until the introduction of compression ^n 1842. 

The Effects produced upon aa aaenrismal tunumr by the ligature of 
the artery according to the Hunterian method, desen-e careftil attention. The 
immediate effbet, on drawing the ligature tight, consists in a cessation of pul- 
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sation and bruit in the tumour, which at the same time subsides, becoming 
partially emptied of its blood. The supply of blood to the limb being in a 
great measure cut off, it becomes numb and cold, with a diminution of muscular 
power. The more remote effects consist in an increase of the activity of the 
collateral circulation, by which the vitality of thd limb is maintained. At the 
same time, and, indeed, in consequence of this,, the temperature of the limb 
often rises, until it becomes higher than that of its fellow. 

The consolidation of the aneurismal tumour begins as soon tis the ligature is 
applied, and is usually completed in a few days, by changes taking place within 
it similar to those that occur in the spontaneous cure of the disease. This 
important change is effected by the gradual deposit of stratified and decolorised 
fibrine in concentric layers within the sac, and occasionally by the sudden coa¬ 
gulation of its contents. For the cure to be accomplished by the deposit of 
laminated fibrine, it is necessary that, though the direct flow of blood through 
the tumour be arrested by the h'gature of the main trunk, some should yet be 
carried into it by collateral channels. This is a condition very favourable 
to the success of the ligature ; for, if it happen that all the flow of blood 
through the tumour is arrested, coagulation of that which happens to be con¬ 
tained in it will ensue, and a soft yielding clot be formed, which is more likely 
to lead to unfavourable results than the firm products of slow coagulation. It 
is of importance to obscrv’c, that the jiroper consolidation of the aneurismal 
tumour, by the deposit of*laminated fibrine, will occiu even though a very 
considerable quantity of blood continue to flow through it. In the Museum of 
University College there is an exceedingly interesting preparation that illus¬ 
trates this point. It is one in which Sir Charles Bell ligatured the femoral 
artery for’popliteal aneurism. The ijatient died a week after the operation, 
fi-om erysipehis ; on examination, it was found, and is shown by the prepara¬ 
tion, that the femoral artery wsis double, and that, though only one portion of 
the vessel had been ligatured, the tumour, which continued to be supplied by 
the other branch, was completely consolidated. Hence it would api)ear that, 
if one half only of the influx of blood be arrested, obhteratiou of the sac by 
deposition of laminated fibrine may be expected to ocemr. After the aneuris¬ 
mal sac has been thus occluded, it progressively diminishes in size, and is at 
last converted into a small fibro-cellular mass. The artery that has been 
ligatured becomes closed at two points—at the part deligated (Fig. 262, d), 
and where it communicates with the sac (Fig. 362, &). In both these situa¬ 
tions, it will be found to be converted into fibro-areolar tissue ; whilst between 
them there is an open space, through the medium of which the collateral 
circulation is freely carried on. 

3. Distal Xdgatore. —In some cases in which the ligature cannot, for 
anatomical reasons, be apphed on the proximal side of the aneurism, as in the 
arteries about the root of the neck, it was recommended by !^asdor that an 
endeavour Ghould be made to obliterate the aneurism by ligaturing the vessel 
on its distal side. This operation, although proposed by Brasdor, was first 
practised by D^kdiamps, and has been especially commented upon by Wardrop. 
In principle, it resembles the Hunterian operation, the object being to aiTest 
so much of the flow of blood through the sac that the consolidation of this 
may take place in the usual way, by the deposit of laminated fibrine. In the 
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Hunterian operation, this is effected by deposit from the lessened quantity of 
blood that flows through the sac ; in the distal operation, it is sought to be 
accomplished in the same way, and the success of the operation 
must necessarily depend, in a great measure, upon the extent 
to which the flow of blood through the sac is interfered with. 
This operation, howeTcr, is rarely successful; for, independently 
of the ordinary dangers resulting from the application of the 
ligature to a large vessel, the sac will continue to be distended 
with, and to receive the direct impulse of, the blood that is 
driven into it, though it be not transmitted through it. The 
natural result of the ligature would be, therefore, to increase 
the tension of the sac, but, as Holmes points out, the en¬ 
largement of the collateral circulation opens, as it were, “ side- 
sluices ” to relieve this pressure, and consequently after a few 
hours or days the sac is usuiiUy found to be less tense than 
before the operation. Hence the progress of the aneurism may 
Ije arrested for a time, but it will often speedily increase again, 
and may perhaps eventually destroy the patient by suppura¬ 
tion and sloughing. Of 3b cases in which this operation has 
been practised on the carotid artery, in 25 instances a fatal 
i-esult more or less speedily followed the operation ; in the 
remaining 13 cases the patients survived the effects of the 
ligature of the artery, though in very few if any cases were 
they cured of the disease for which the operation was practised. 
This operation, however, will be considered more in detail in 
speaking of the pai’ticular cases in which it has been practised 
{vide Chap. xliv.). 

Indications and Contra-indications of Jjigatnre.— 

Ligature of an artery for aneurism, by the Hunterian method, 
succeeds best in those cases in which the tumour is circum¬ 
scribed, of moderate size, slow in its growth, having a tendency 
moriif Artei-j' li^- to Consolidation, and unaccompanied by much oedema of the 
Aneurisinf‘’ubuw! Hmb. When the anem-ism is undergoing spontaneous cure, no 
surgical interference should be employed, but the case left to 
the nature. In tliis way it occasionally happens, during the pre- 

IiatXand-ai«ort)^ paratory treatment of the disease, that the aneurism becomes 
*’^)inte*Si«"Aitpry consolidated. 

iro^n.^aud^coiia^ Before the Surgeon proceeds to cut down upon an ’artery 
te^^iraiiches eu- should, as far as practicable, 

ascertain by a careful examination of it, whether it appears to 
be in a healthy and sound state, at the point at which he is about to tie it. 
He should feai along its course to ascertain if it be smooth, easily com¬ 
pressible, and natural to the feel; if it be hardi incompressible, indicative 
of calcification; if it feek broader than natural; if a bruit be heard in it on 
applying the stethoscope ; if, in fine, there be evidence of degeneration or 
dilatation of its coats, great caution should be used in attempting to ligature it. 
Should the deligation of a diseased artery become unavoidable, the antiseptic 
catgut ligature would probably be the best material for the purpose. The 
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ends being cut short, and the wound closed over them, the chance of sloughing 
and of unhealthy ulceration of the vessel would be greatly lessened. 

It has occasionally, perhaps more frequently than the profession knows, hap¬ 
pened to Surgeons that they have cut down upon an artery with the mtention 
of tying it, and found it in so diseased a state that the application of the liga¬ 
ture was impracticable, and that it became necessary to close the wound without 
completing the operation. Liston and Aston Key have both had the candour 
to record such cases. In one case that happened to me in which it was 
thought necessary to tie the superficial femoral for pophtoal aneurism, I 
found, on cutting down on the artery, that there was a small aucurismal dila¬ 
tation just below the giving off' of the profunda, and a tubular dilatation of the 
artery below this, rendering the aj)plication of a ligature utterly impracticable. 

afterwards tied the external iliac, but unsuccessfully. It must be remembered 
that, in such cases as those, not only are the arterial coats softened and incapable 
of bearing the strain of the ligature, but the vein is usually adherent, and con¬ 
sequently liable to perforation in passing the aneurism-needle between it and 
the artery. And even could the act of deligation be practised, secondaiy 
hmmorrhage would undoubtedly occur at an early period in an artery that is 
incapable of healthy adhesive union. 

All operation should be avoided when there is any serious disease of the 
heart, and in cases of multiple aneurism where the second tumour is situated 
internally; but it htis happened that two aneurisms in one limb, as of the 
popliteal and femoral arteries, have been cured by one ligature applied to the 
external iliac. Two aneurisms seated in corresponding parts of oj)posite limbs, 
aff'ecting, for instance, the two popliteal arteries, may be successfully operated 
upon. But, if two aneurisms be seated on different parts of the body, as the 
axilla and groin for instance, at the same time, the aneurismal diathesis would 
be indicated, and it would certainly not be expedient to operate. 

In certain cases, the Hunterian operation seldom succeeds ; and these, there¬ 
fore, may be considered as unpromising to it. This happens in those instances 
in w’hich it is necessary to apply the ligature very close to the sac, so as indeed 
rather to perform Anel’s operation, as here there is the double danger of in¬ 
flaming or wounding the sac, and of interfering with the collateral circulation 
of the limb. Those cases, also, in which the aneurism is very acute in its 
progress, increasing rapidly with forcible pulsation, having very fluid contents, 
and a large mouth to the sac, into which the blood is consequently driven in 
a full wave at each pulsation of the heart, are rarely favourable for the use of 
the ligature, inasmuch as stratification seldom occurs. When the aneurism is 
situated in the midst of loose and very yielding tissues, as in the axilla, where 
it readily expands to a large si^, not being bound down by the surrounding 
parts, suppuration and sloughing of the sac are especially apt to occur after 
ligature. When it is dijBFused widely through the limb, with coldness and a 
tendency to incipient gangrene, the circulation of .blood through the j^art is so 
much choked that the deligation of the vessel will itf all probability arrest it 
entirely, and thus produce mortification. When arteries can be felt to be 
calcified, it is a question whether they can be safely ligatured, as in all pro¬ 
bability they will be cut *or broken through by the noose, and the changes 
nectssary for their occlusion will not take place. Porter, however, recommends 
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that the ligature should lie applied in such cases, though I cannot but doubt 
the propriety of this advice. When inflammation has been set up in the sac, 
with a tendency to suppuration of the tumour, it is a debatable question whether 
the ligature should be applied or not. In these cases I agree with Hodgson, 
tl^t the’artery should be tied ; for even if the sac eventually suppurate, there 
will be less risk to the patient if this event occur after the application of the 
ligature, than if it happen while the artery leading into the tumour is pervious. 
If suppuration have ahcady taken place in or around the sac, the application of 
the ligature above the inflamed tumour on the point of bursting would be worse 
than useless. In such cases, the line of practice must be detennined by the 
scat of the aneurism. If this be in the axilla, groin, or neck, it should be laid 
freely ope®, the coagula scooped out, and the artery tied above and below the 
mouth of the sac—a most formidable and doubtful operation, but the only one 
that holds out a chance of success. If the aneurism be in the ham or calf, 
amputation would probably bo the best course to pursue. 

In some instances, there is no resource left to the Surgeon but to amputate. 
1 . Amputation must be perfonned when the aneurism is associated with carious 
bone or a discjised joint, as when a popliteal aneurism has produced destruction 
of the knee. 2. If the artery be so diseased that it will not admit of the applica¬ 
tion of a ligature, and the aneurism be so situated, as in the ham, that it 
admits of amputation of the limb. 3. If the aneurism have attained so great 
a magnitude that it has already intoifered seriously with the circulation through 
the limb, as indicated by considerable oedema, lividity, and coldness of the part, 
with distension of the superficial veins, it is a question whether the application 
of the ligature may not immediately induce gangrene, and whether the patient 
would not have the best chance of recovery by submitting to amputation at 
once ; this is more particularly the case when the aneurism, whether previously 
large or small, has Itecomc diffused with impending gangrene, when removal of 
the limb must not be delayed. 4. If gangrene have actually supervened, and 
the patient’s strength bo sufficient to bear the operation, amputation should be 
done without delay. 5. If a diftused aneurism, whether suppurating or not, in 
the lower extremity, have been opened by mistake for an abscess, there is no 
resource left but immediate amputation. 

The ligature fails from various causes in a very considerable number of the 
cases in which it is employed for the cure of aneurism. Thus, in Jjr»(5 cases of 
ligature of the larger arteries for auemlsm, collected and tabulated by Crisp, it 
would appear that the mortality amounted to about 22 per cent. And Porta 
finds that, among GOO cases of ligature of ai-teries for diseases and injuries of 
all kinds, the mortality amounted to 27 per cent. It must be borne in mind, 
that these are collections of previously reportjed cases, and that, if-the unre¬ 
corded cases could be got at, the rate of death would, in all probability, be found 
to be much higher even than that above stated. 

Accidents after Liga^urb for Aneurism. —The accidents that may 
follow the application of‘the ligature in a case of aneurism, are ; 1, Secondary 
Haemorrhage from the seat of ligature ; 2, the Continuance or the Eetum of 
Pulsation in the Sac ; 3, the occurrence of Suppuration and Sloughing of the 
Tumour, with or without Hsemorrhage from it; (ind 4, Gangrene of the 
Limb. 
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]. Secondaxy Hsemorrliage from the seat of ligature presents nothing 
peculiar, and has already been discussed in vol. I., p. 803. 

2. The Continuance or Betnm of Pulsation in an Aneurisnial 
Sac after the ligation of the artery leading to it, is an interesting ph^ome- 
non, and one that deserves much attention. When the Hunterian operatioii 
is successfully performed, though the pulsation in the sac be entirely arrested, 
a certain quantity of blood continues to be conveyed into and through it by 
the anastomosing channels, and it is from this that the laminated tibrino is de- 
l) 08 itcd by which the consolidation of the tumour is ultimately effected. This 
stream of blood furnished by regurgitation, or by transmission through the 
smaller collateral channels, is continuous, and not'pulsatory; occasionally, 
however, it is transmitted in sufficient quantity by some more than usually 
direct and 02 >en anastomosing branch, and thus gives rise to a continuance or 
to a return of the pulsation. It is interesting to observe that, in some of the 
cases in which this has hai)pened, there has been a return of the bruit, but 
in the majority no sound apiiears to have.been emitted. 

Tha 2 >e>"iod of the return of the pulsation in the sac after the ligature of the 
artery varies greatly. In by far the majority of cases, at least two-thirds of 
those in which it has happeiied, a certain degree of thrill or of indistinct pulsa¬ 
tion has been found in the sac shortly after the application of the ligatuz'e ; at 
all events, within the first twenty-four hours. This may Ijc looked upon as 
being rather a fa^ ourable sign than otherwise, as it is indicative of the free 
state of the collateral circulation, and generally soon disappears spontaneously, 
the sac undergoing consolidation. Next in order of frequency arc those cases 
in which the pulsation returns in about a month or six weeks after the ligatizrc 
of the artery, the collateral circulation having been fully established, and, 
after continuing for some length of time, gi'adually ceases. It more rarely 
happens that the pulsation returns between those two periods ; that is to say, 
about ten days or a fortnight after the application of the ligature ; though in 
some instances the slight vibratory thrill, scarcely amounting to a pulsation, 
which perhaps is perceptible a few horn's after an artery has been tied, gradually 
strengthens at the end of a week or ten days into as distinct and forcible a 
beat as had been noticed before the operation. In some rare instances the pul¬ 
sation has re-appeared after the lajme of some months, the aneurismal tumour 
having in the meanwhile undergone absorption ; then indeed it may with 
justice be looked upon as constituting a secondary aneurism, and as indicating 
a recurrence of the complaint. 

The cause of the continuance or of the return of the pulsation in an 
aneurismal sac, must be looked for in too great a freedom of the collatenil 
circulation. Indeed, I consider an essential requisite for the manilestatiou 
of this phenomenon, that there should be so free and direct a communication 
between the artery on the jzroximal side of the ligature, and that portion of 
the vessel situated between the ligature and the sac, or the sac itself, tis to 
enable the impulse of the heart to be transmitted in*a pulsatory manner into 
the tumour. No r^urgitant blood coming upwards from that iX)rtion of the 
artery which is distal to the sacy however free it may be, can communicate an 
impulse, as it never flows per saUum except in the special case of a continuous 
circle of large anastomoses, such as are met with between the arteries within 



44 


ANEURISM. 


-he skull, or in the pahnar and plantar arches. If any of the direct collateral 
or feeding vessels happen to be sufficiently large at the time of the operation 
to transmit the wave of blood, the pulsation in the sac will be continuous, or 
will return almost immediately after the application of the ligature. If they be 
at first too small for this, they may become enlarged as part of the anastomos¬ 
ing circulation, and then the pulsation will return so soon as their calibre is 
sufficient to transmit the heart’s impulse. Besides these conditions in the size 
and distribution of the vessels of the part, it is not improbable, as has been 
supposed by Porter, that certain states of the blood in some individuals may, 
from causes with which we arc unacquainted, render it less liable to coagulate 
than usual, and thus dispose to a return of the pulsation in the sac, which 
remains filled with fluid blood. 

The phenomenon under consideration has been noticed in all parts of the 
body after the performance of the Hunterian operation, though it occurs with 
different degrees of frequency after the ligature of different arteries, and is 
certainly of more common occurrence after operations for carotid anctirism 
than for any other form of the disease. Thus, of 31 cases in which the carotid 
artery has ]>een tied for aneurism, I find that pulsation in the tumour continued 
or returned in 5) instances ; whereas of 92 cases of inguinal aneurism, in which 
the external iliac artery was ligatured, the pulsation recurred in C cases only ; 
and in several of these it is interesting to note that there were two aneurismal 
sacs in the same limb—one in the groin, the other in the ham ; and that the 
pulsation, though permanently arrested in the popliteal, recurred in the in¬ 
guinal aneurism. In the ham and axilla, pulsation occasionally though 
very rarely recurs. This difference in the frequency of the recurrence of 
pulsation in different aneurisms, is evidently owing to the different degrees 
of freedom of commmiication that exist between the sac and the collateral 
branches in various forms of the disease ; thus, in a carotid aneurism, the im¬ 
pulse of the heart may at once be brought to bear upon the contents of the 
sac, through the medium of the circle of Willis. But, in the case of inguinal, 
femoral, or popliteal aneurism, the anastomoses, consisting rather of the in¬ 
osculations of terminal branches than of open communications between large 
trunks, are less liable to transmit the blood in a pulsatory stream. For the 
same reason—the great freedom of the communication between the vessels of 
opposite sides—the pulsation has more frequently been found to continue un¬ 
interruptedly and distinctly, though reduced in force, after the ligature of the 
arteiy in carotid jmeurisms, than in" those in any other situation. The cases 
in which it returns after the cessation of a few hours only are perhaps as 
frequent in the groin and ham, as in the neck. In those instances in which 
the pulsation returns within the first twenty-four hours after the ligature, it 
usually ceases again in a few days, though it sometime continues a week or 
two. When it recurs at a later period, it is apt to last somewhat longer. 
Compression antecedent to fhe ligature may so enlarge the collateral vessels as 
to favour a continuance br return of pulsation. I have once known the pulsa¬ 
tion continue, though very much lessened, in a popliteal aneurism, after the 
ligature of the supeifficial femoral, in a case in which treatment by compression 
had imavailingly been tried for nearly three months. In another case, in 
which I tied the external iliac artery for popliteal aneurism, owing to the 
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superficial femoral being too diseased to admit of a ligature, the pulsation 
ceased completely for a time as I was tightening the ligature, but then re¬ 
turned, and became very marked in a few hours. In this case compression 
had been unavailingly employed before the artery was tied. 

The prognosis of these cases is on the whole favourable, but few of them 
having eventually proved fatal. Of 26 patients in whom pulsation recurred, I 
find that three died; and in all of these the fatal result was occasioned by 
inflammation and sloughing of the sac. In all of the three instances, the pul¬ 
sation recurred within the first twenty-four hours. When it returns at a more 
advanced period, there is little risk to the patient, as it is usually readily 
junenablc to proper treatment. 

A Secondary Aneurism is of extremely rare occurrence; indeed I believe 
there are only two unequivocal instances of this affection upon record, both of 
which took place in the ham ; the original tumour having disappeared entirely 
after operation, the secondary disease made its appearance after a lapse of six 
months in one case, and in the other after four years. It is of importance to 
distinguish between a secondary aneurism and secondary or recurrent pulsation 
in an aneurismal sac. The term “ secondary anearim, ” should be restricted to 
those cases only in which an aneurismal tumour appears in the site of a former 
one, which has undergone consolidation and absorption after operation. The 
question may be raised, whether aneurisms of this kind arc in reality ^condary, 
or whether they may not originate in the dilatation of a portion of the ai’tery 
contiguous to the seat of a former disease. It is certainly not very easy to 
understand how an aneurismal sac that has once undergone consolidation and 
absorption, can again become dilated into a pulsating tumour ; and I think it 
most probable that, although the consecutive aneurism may be found in the 
same surgical region as the primary one, it in reality takes its origin from a 
slightly higher part of the artery, where the same structural changes may have 
been in progress that determined the disease in the first instance at a lower 
point. Double aneurism thus arising is, indeed, occasionally met with in the 
ham as a primary disease. I have seen a case in which an aneurismal tumour 
was situated in the ham, and another at or immediately above the aperture in 
the adductor muscle : if the artery in such a case sis this had been tied before 
the second tumour had attained any magnitude, we can easily understand 
how, when this became dilated, it might have been considered to be a new 
enlargement of the original sac, whereas, in reality, it was nothing more than 
a new aneurism forming in the close vicinity of the old one. 

The enlargement of an aneurismal sac without pulsation, after the ligature of 
the artery leading to ft, is an interesting phenomenon, and one that might 
cau^ the true nature of the tumour to be misunderstood, as it closely resembles 
in its slow and gradual incre^e the growth of a malignant tumour. It is 
occasioned by the distension of the sac by the dark regurgitant blood brought 
into it through the distal end of the vessel, ^vithout sufficient force to cause 
pulsation, though with sufficient pressure to occasion«, gradual increase in the 
size of the swelling. 

Treatment of Recurrent Pulsation. —In by far the majority of cases of secon¬ 
dary pulsation, this phenomenon ceases of itself in the course of a few days or 
weeks by the consolidation of the sac, in the same way as after ligature of the 
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artery, from the deposition of lamellated fibrine^ This tendency to consolida¬ 
tion of the tumour may be much assisted by means calculated to lessen the 
force of the impulse of the blood into the sac, sucA as compression of the 
arteiy above the point ligatured, rest, the elevated position, and the cautious 
application of cold to the part; cold, however, must be carefully applied, lest, 
as the vitality of the limb is diminished, gangrene be induced. At the same 
time, direct pressure maybe exercised upon the sac, so as to moderate the flow 
of blood into it; this has in many cases succeeded in procuring consolidation 
of the tumour, and may most conveniently be applied by means of a compress 
and narrow roller. This iflan is especially adapted to popliteal and inguinal 
aneurisms, but cannot so well be exercised upon those situated in the neck. 
Oare must lie taken that the pressure be not at first too pCwerful, lest gangrene 
result; the object is not so much to force out the contents of the tumour, or 
to etface this, as simply to restrain and moderate somewhat the flow of blood 
into it. Should the aneiu’ism be so situated that pressure can be exercised 
upon the artery above the point ligatured, this should be had recourse to either 
by the finger or by instrument, and ■will be both safer and more likely to be 
effectual than direct pressure. I succeeded in this way in curing a very 
remarkable case of recurrent pulsation in a popliteal aneurism. The patient, a 
man about thirty-five years of age, was admitted into University College 
Hospital for an anemism, about the size of an orange, in the right ham. 
Treatment by compression was employed, without any effect being produced 
in the tumour, for three months. During this period compression Avas 
employed in all forms—by Carte’s instrument, the weight, the finger, and 
flexion. I then ligatured the superficial femoral arteiy in Scaqia’s triangle. 
The pulsation ivas arrested in the tumour when the ligature uns tied, but 
returned in a slight degree in about an hour, and slowly increased, never 
becoming at all forcible, but being very distinct. The ligature separated on 
the fourteenth day. The limb Avas bandaged; and a pad applied over the 
aneurism without any effect; and the limb was raised, but still the incessant 
pulsation continued. Carte’s compressor was again applied .to the common 
femoral artery, and used for about three hours in an intermittent manner, AA'hcn 
the pulsation finally ceased. 

In the event of the pulsation not disappearing under the influence of pres¬ 
sure, conjoined AAuth rest, dietetic means, and Hie local application of cold, 
there are three courses open to the Surgeon : 1, To ligature the vessel higher 
up ; 2, to iMjrform the old operation of opening the sac ; and, 8, to amputate, 
if the aneurism be situated in a limb. 

With regard to ligaturing the artery at a higher point, I am not acquainted 
Avith any cases that throAv much light on the probable success of such an opera¬ 
tion. We knoAV that the ligature of an arterj^ high up for secondary limmor- 
rhage, after previous deligation of it, is a most disastrous procedure. But here 
the ooi^ditions arc by no means identical Avith, or even similar to, those that 
accompany recurrent pplsdtion. In the case of secondary haemorrhage, 
there has usuaDy not been time for the full development of the collateral 
circulation; whereas, in the case of recuiTent pulsation, many weeks Avould 
probably have elapsed liefore the second o])eration would become necessary, so 
that ample time would bo given for the establishment of the anastomoses ? and 
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besides this, the very oociimsnco of the return of pulsation may be taken as an 
evidence of an unusually free anastomosing circulation. I think, therefore, 
that if such a case were by any possibility to occur, in which recurrent pulsa¬ 
tion could not be checked by the application of pressure, digital or instru¬ 
mental, to the artery above the point originally ligatured, aided by the other 
appropriate local and constitutional means that have been mentioned above, 
the Surgeon would adopt the proper course by ligaturing the artciy higher up, 
ex. gr., the common femoral or external iliac, if the superficial femoral had 
been the one previously tied. In the event of this not being thought advis¬ 
able, he must choose between one or other of the two remaining operations, 
viz., amputation, or opening the sac. Of these measures, I should certainly 
prefer amputation, as offering the most favourable chance to the patient. The 
operation of ojxining the sac, turning out its contents, and hgatiwing the vessel 
supplying it, is in any circumstances a procedure fraught with the greatest 
danger to the patient, and full of difficulty to the Surgeon, even when he 
knows in what situation to seek the feeding vessel. How much greater then 
must the •difficulty be, when he is in uncertainty as to the point at which the 
artery enters the sac, and cannot know whether there be more than one arterial 
branch loading into it. In the event, therefore, of all other means failing, and 
of the pulsation in the tumour continuing, amputation is the only resource left 
to the Surgeon. 

,S. Suppuration and Sloughing of th.e Sac. —When, after the ligature 
of its supplying artery, an aneurism is about to suppurate, instead of diminishr 
ing in size, it increases, with heat, pain, pulsation, and some inflammatory dis¬ 
coloration of the skin covering it. This gradually becomes thinned, and at 
last gives w^ay ; the contents of the tmnour, softened and broken down by the 
inflammatory action and the admixture of pus, are discharged through the 
aperture in its wall, in the form of a dai’k purplish-browni or plum-coloured 
and often fetid fluid, intermixed with masses of soft dark coagula, or of the 
drier laminated flbrine, which may not inaptly be compared in appearance to 
portions of raisins or dates. The escape of these matters, variously altered, 
may be accompanied or followed by the escape of florid arterial blood. This 
hemorrhage, w'hich is the great source of danger in the suppuration of an 
ancurismal sac, may occur in a sudden or violent gush at the time of the 
rupture of the tumour, by which the patient may at once be destroyed ; or it 
may continue in small quantities, which, after ceasing, recur from time to 
time, thus gradually exhausting the patient. It is this occuncnce of secondary 
hmmorrhage that constitutes the piincipal danger after suppuration of an 
aneurism, which otherwise is not a source of any very serious risk to the 
patient; about one-fourth only of the cases in which the sac has suppmated 
having had a fatal terminatioil^ and almost all those in which death resulted 
having proved fatal by hsemorrhage. The patients in a few^ remaining instances 
have been carried off by some special accidents, such as the pressure gf the sac 
on the pharynx or oesophagus, or the dischaige eff t^e contents of the tumour 
into the pleura or bronchial tubes. Haemorrhage is more liable to occur when 
suppuration takes place a few weeks after the ligature of the artery, than 
when a longer interval has elapsed. That hsemorrhage does not happen more 
frequently after suppuration of the sac is very remarkable, and must be owring 
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either to the scaling by adhesion or plugging by coagulumu of the mouth of the 
aneurism, where it communicates with the interior of the artery. It is owing 
to this plugging also, that in many cases the fatal bleeding does not occur at 
the moment of rupture, but only after a lapse of some days, or even weeks, and 
then most usually under the influence of some incautious movement of the 
patient, by which the coagulum or adhesion is suddenly disturbed. Those 
cases are most dangerous in which pulsation has returned in the sac after the 
ligature of the vessel, but before the supervention of suppurfttion ; as in these 
the tumour is so freely supplied with blood that, if it burst, fatal hsemorrhage 
will with certainty supervene. 

This accident is much more freqvmt in some situations than in others, and 
is . more liable to occur in aneurisms of the axilla or groin, than in those of the 
ham or of the neck. The proximity of the ligature and the necessary inter¬ 
ference wdth the sac in its application, especially in large axillary or inguinal 
aneurisms, is undoubtedly a frequent cause of this accident. The large size 
these tumours rapidly attain, in consequence of the laxity of their areolar con¬ 
nections, also favours it. Until recently it was believed that the occurrence of 
simple coagulation, instead of gradual deposit of laminated fibrine, was an 
important factor in the production of suppuration of the sac ; but our late 
experience of the treatment of aneurism by rapid compression clearly shows 
that the danger has been greatly exaggerated. In other cases it would appear 
that the fibrine, though properly deposited, acts as a foreign body, and gives 
rise to inflammation and suppurative action in the wall of the sac and the 
Burrotinding areolar tissue. Besides this, it has been very justly remarked by 
Porter, that the excessive handling and frequent examination to which an 
aneurismal tumour occuning in a hospital patient is usually subjected, may 
induce inflammatory action and give rise to suppuration. 

The 'period at which suppuration of the sac may occur after the ligature 
varies from a few days to as many months. In the majority of instances, it 
would appear to take place between the third and eighth weeks ; later than 
this it seldom happens, though it may do so after the lapse of several months, 
as in a case recorded by Sir A. Cooper, in which a carotid aneurism suppurated 
at the eighth month. 

Treabnent .—When an aneurism is suppurating, and is on the point of giving 
way, it will be better to make an incision into it, so as to let out at once the 
broken down and semi-putrefied contents. Its cavity must then be dressed 
like an ordinary abscess, with a view to its filling up by granulation ; which, 
however, will necessarily l)e a slow process, in consequence of the great size 
and depth of the opening. During the whole of this time a toiumiquet should 
be kept loosely applied upon the artery above the sac, so as to be tightened at 
any moment if bleeding take place. If hasmorthage have already supen-ened, 
the cose is attended with immediate danger. In such a case as this, the first 
indication is clearly to arrest the immediate flow of blood, ^ as to prevent the 
patient from dying at oneg. 'This can best be acoomplidied by turning out 
the coagula and plugging the sac with lint or compressed sponge, retained in 
situ by a firm graduated compress, and well applied roller. The haemorrhage 
having thus been arrested for a time, the Surgeon should take into considera¬ 
tion what steps should be adopted permanently to restrain it. In some cases. 
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indeed, though these are exeeiitioiial, the plug and compress may be sufficient 
to prevent a reciuTenoe of the bleeding ; but in general it will not do to trust 
to tlieso means, unless the anatomical relations of the part be such as to pre¬ 
clude the possibility of adopting any more active measures. 

Various plans suggest themselves to the Surgeon for the permanent sup¬ 
pression of the bleeding. The sac may be laid open, and an attempt made to 
ligature that iwrtion of the artery fi-om which the blood issues. But this can 
scaroely be expected to succeed, as, in the majority of the cases, the coats of 
tlm vessel being softened and pulpy, tliere would be little prospect of its holding 
a ligature, even if it were possible to expose it before the patient jHirished of 
laemorrhage. Indeed, though this plan has been several times tried, 1 am not 
aware that by it the Surgeon has ever succeeded in airesting the bleeding from 
a suppurating aneurismal sac. 

The applic;ation of the actual cautery to the bleeding orifice would, I think, 
hold out a better chance, juore particularly if the blood were poiu’od out from 
a collateral vessel of a small size. In this way Morrison, of Monte Video, suc¬ 
ceeded in {UTCSting the bleeding of an aneurism in the gi’oin that had suppu¬ 
rated. Should this means, however, not suffice (and it is the only means that 
can be applied in many situations, as in the groin and axilla), there is no 
course left Imt, in those situations in which it can be done, either to ligature 
the artery higher up or to amputate. The application of a ligature nearer the 
(•entre of the circulation, even though practicable, appears to me to be of very 
doubtful utility ; for the probability is, tliat the circulation through the limb, 
cmbaiTasscd as it must ba^e Injcn by the first ligature, and by the subsequent 
distension and siqipuration of the sac, will be so much inferfei'ed with Avhen 
the ai'tory is tied a second time, that gangrene will result ; or else that the 
collateral circulation, if sufficiently activ e to maintain the vitality of the limb, 
will also keep up the Inemoi’rhage from the opening in the artci'y communicat¬ 
ing with the sac. In these circumstances, the only course hsft to the Surgeon 
is ainpiitation of the limb when the aneurism is so situated that it can in this 
way be removed. 

I . Gangn^ene of the Xiimb. —The general subject of gangrene of a limb, 
following injury and ligature of the main artery, has already been described 
(\'ol. I., jj. :-5l0) ; and we have at present only to consider those cases in which 
it occurs after the oiHjration for aneurism. 

Catises. —If the aneurismal sac have attained a large size Avith gi'cat rapidity, 
it may, by its pressure on the anastomosing vessels, or on the veins in its 
vicinity (fig. ?.«,-»), produce such an amount of disturbance in the circulation 
of the limb, preventing the influx of arterial or obstructing the efflux of venous 
blood, as to occasion a great liability to the occurrcTicc of gangrene. But 
Iterhaps the principal source ol* danger consists in the aiwurism ’becoming 
smUlcnhj and ividehj diffused, more particularly in those cases in which the 
anatomical relations of the anastomosing vessels are such, as in the ham, that 
they may readily and uniformly become comprcssedTjyJihe effused blood. In 
these cases, the additional embarrassment induced in the circulation of the 
limb by the ligature of its main artery Avill readily induce gangrene ; and hence 
it is that, in diffuse aneurism of the loAver extremity, ligature of the artery is so 
commonly followed by mortification. 

VOL. ir. 
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The loss of hlool, either in consequence of secondaiy haemorrhage, or in any 
other way before or after the application of the ligature, is very apt to be followed 

by gangrene ; the more so, if it have been ne- 

f ccssary to apply a ligature to a higher point on the 

trunk of the vessel than had previously been tied. 
This secondary ligature of a large artery in cases 
of anemism has, I believe, been invariably followed 
by gangrene of the limb, when done in the lower ex¬ 
tremity ; the interference with the collateral cir- 
.1 culation by the second ligature being so great, that 
the vitality of the part cimnot be maintained. 

Besides these causes, the occurrence of eryKipdas, 
exposure of the limb to cold, or to an undue degree 
of hmt, or subjecting it to the comirrrssion of a 
bandage, may be attended by consequences fatal to 

The period of supervention of gangrene of the 
limb is i^ually from the third to the tenth day ; 
it seldom occurs before this period, unless incipient 
Kijf. soit. - AiHMiyism mortification ha\’e already set in before the artery 

|•om^>reH 8 ing the Vfin, mill tliHs „ n .11., 

< luiNiiig Gaii(jr«ne. of till-Limi); wos tied. Baiigrcnc usually follows the ligature 01 

Artery; h. Vein coiiiiiresaed at </; , 1 -t' . t • i ^ 

AiieiiriHiu. tho external iliac at an earlier period than that 

of any other artery. In cases of aneurism, the' 
gangrene is always of tho dark and moist variety, owing to its being com¬ 
monly dependent on pressure upon the large venous trunks by the anciirismal 
tumour. 

Treatment .—The general preventive treatment of gangrene following the 
ligature of the artery for aneurism must be conducjtcd on the same iirinciples 
as when it arises after the ligature of arteries generally (vol. I., p. Jill). But 
some special modifications of it are required, so far as the aneurism is con¬ 
cerned. When the gangrene occurs from the pressure of the sac upon the ac¬ 


companying vein, it has been proposed to lay the tumour open, and to turnout 
its contents, thus removing the comiiression exercised by it. The danger of 
such a proceeding consists in the jirobability of the occurrence of haimorrhage 
from the opening made into the sac, and in the risk attending suppuration 
set up in the sac ; yet it Avould apiiear that, in two cases in which this practice 
has been adopted, no bad results followed. Thus, Lawrence has related a 


case of diffused aneurism of the popliteal artery, in which this plan was had 
recourse to with the best results ; and Bonza hu& recorded a case of popliteal 
aneurism in which the same jiractice was adopted in consequence of great 
oedema and incipient gangrene of the foot; after the extraction of a quantity of 
flesh-like fibrine from the sac, the patient made an excellent recovery. These 
cases would certainly justify tho Surgeon in adopting such course when the 
danger of gangrene is ^nnliuent, and dependent on the size and pressure of the 
tumour. Should, however, the gangrene show any disposition to extend, or 
should there be h»morrhagc ft’om the sac after it has thus been laid open, the 
Surgeon must bold himself in readiness to amputate without delay. When 
gangrene has once fairly set in, there is no reasonable prospect of saving 
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the limb ; and the sooner amputation is done, the better. The limb must 
iilways be removed high up above the sac, and, if possible, not only at some 
distance ft'om the parts that have mortified, but also above the part to 
which the serous infiltration that precedes mortification has extended. 
The upper extremity must generally bo removed at the shoulder-joint; 
the lower above the middle of the thigh. In these cases there will 
generally be a considerable amomit of haemorrhage, and many vessels will 
require to be tied in the stump, in consequence of the enlargement of the 
collateral circulation. 

CoarpuESSiON by Instuuments.—I nconsequence of the dangers and dilfi- 
culties attendant upon the use of the ligature. Surgeons have for many years 
past endeavoured to treat aneurism by compression. The employment of 
<lirect pressure on the aneirrism was almost naturally suggested as a means 
to counteract the extension of the disease by the pressure of the blood from 
Avithin, and has cousccpiently been applied from a very early period in 
the treatmejit of the attection. This plan of treatment was first employed 
by Bourdelot at the close of the seventeenth century ; afterwards by Genga, 
Ilcistcr, Guattani and others. These Surgeons made the pressme directly 
upon the sac ; and Guattani and Flajaui relate several cures that they 
efilected in this way ; but the method was so uncertain in its results, and so 
dangerous, from irritating and inflaming the sac, that it fell into disuse. The 
French Surgeons introduced a modification of the pressure plan, by laying 
•open the sac, clcm’iug out its contents, and applying the pressure directly over 
the opening into the A essol. Deschamps exposed the artery leading to the sac, 
and compressed this with an instrument which he termed tl»e “ presse-arterc.” 
These bmbarous modes of ti'catment, however, were entirely sot aside by the 
facility and comparative success of the Hunterian operation ; and compres- 
•siou in aneurism was rarely practised by Sm’geous after the gi'cat stej) made 
by John Hunter in the treatment of this disease. Yet avc find that John 
Hunter himself. Wizard, and Freer attempted, though with but little success, 
to cure this disease by pressure on the artery leading to the sac. Pcllctan 
•and Dubois appear to have been the firat Avho apiJied the pressure to 
the artery above the sac, instead of to the aneurism itself; this utis in 
] 810. After this 2Aeriod, various attemiits were made methodically to treat 
aneurisms in this way ; but the merit of having introduced the inncticc of 
compression in the treatment of aneurism into modern smgery, of having 
given it a definite place in our art, and of having established the true 
iuinciiJes on Avhich it acts, incontestably belongs to the Dublin Surgeons; 
amongst whom the names of Hutton, Bellingham, Tufnell, smd Carte deserA c 
especial mention.^ 

Principle of Compression.—In the early Dials of the cure of aneurism by 
compressing the artery on the cardiac side of the tumomr, the Surgeons avIio 
employed this method acted on an erroneous theory ; and, the principle not. 
being understood, the jAractico Avas bad. It AA^as supposed that it Avas neces¬ 
sary, in order that a cure might take place, that the tnhoh floAV of blood 
through the artery should be entirely arrested ; that inflammation of the vessel 
at the point comjAressed should be set up ; and that the consolidation of the 
aneurism depended upon the obsfruction of the vessel consequent upon this 
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inflamiiiation. This led to the employment of such •nplent and forcible com¬ 
pression, with the view of exciting inflammation in the artery, that the patient 
could seldom bear it for a sufficient length of time to effect a cure ; sloughing 
of the skin commonly resulting from the severity of the 
pressure to which it was subjected. To the Dublin Surgeons 
belongs the very gi'eat merit not only of having pointed out 
the eiTor of this doctrine, but of having distinctly laid down 
as the principle of the practice, that, in the majority of cases, 
the aneurism was cured, when the artery leaffing to it was 
compressed, in precisely the same way as when a spontaneous 
cure takes place, or when the Hunterian operation is per¬ 
formed—viz., by the deposit of stratified fibrine in the sac, 
and by the consequent consolidation of this (Fig. 3(54), aided 
by the contraction of the walls of the sac ; and that, as in 
the case of ligature of the vessel, it was not necessary that 
the whole of the circulation through the artery should bo 
entirely and permanently arrested, but merely that it should 
be lessened in quantity and force to such an extent as to bo 
compatible with the deposition of laminated fibrine in the 
sac ; and it was clearly shown by examination after death 
that, if the pressure were properly conducted, the iutery was in no way 
injured or occluded at the part compressed. The recognition of the true 
principles on which compression of the artery leading to the sac cures the 
aneurism, has led to important results ; for as the severe pressure that was 
formerly considewd necessaiy is now known not only to be unnecessaiy, but 
often to be al>solutely in jurious, no amount of compression is exercised beyond 
M'hat is requisite to restrain and moderate the flow of blood into the sac ; no 
attempt being made to compress the artery so severely as to lead to its 
obliteration by inflammation. 

But, although, where the pressiue is moderate or the anastomosing circula¬ 
tion free, the consolidation of the contents of the sac takes place in the Avay 
that has just been described, it would be an error to suppose that this is the 
process by which the aneurism becomes cured in all cases in which recourse 
is had to compression. There can be no doubt that in some cases, whore 
consolidation has taken place in a lew hours after the employment of pressure, 
coagulation of the contents of the sac has suddenly occun’cd ; aiid this sudden 
coagulation, which at one time ■was dreaded by Sm-geous, has been found by 
increased exi)eiience to be in the highest degree advantageous, as leading to a 
more rapid and equally certain curp of the aneurism. 

In the tubular form of aneurism, which is far less frequent than the sacculated 
in the extremities, the cure appears to taS.e place rather by the gradual 
contraction of the partially em])tied sac than either by the slow deposit of 
laminated fibrine, or by the rapid and almost sudden coagulaition of its con¬ 
tents. The sac gradu^y shrinks, and shreds of fibrine only are found adherent 
to its sides. But although I believe that the condition of the aneurism, whether 
sacculated or tubular, has a considerable influence upon the mode in which the 
compression acts in effecting a cure, and also upon the time that is occiipied in 
the treatment, this being much shorter in the sacculated than in the tubular 
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form of the disease ; yet thete can be 110 doubt that this is also materially 
influenced by two other circunjstances—Tiz., the condition of the blood within 
the sac, and the completeness of the compression. 

■WTien the sac is filled Avith fluid blood, and the compression is not un¬ 
interruptedly complete, the sac appeal’s to empty itself to a considerable 
extent, and eventually to consolidate by the deposit of laminated fibrine. 
Ikit, if the sac already contain some solidified layers, and the compression 
be continuous and comiilete, the coagulation of the remaining fluid part of its 
blood is apt to take place rather suddenly. But in all cases the contraction of 
the sac, consequent upon the arrest or restraint of the current of blood into it, 
is an important clement in the cure. Illustrative of this mode of cure, there 
is a preparation in the Museum of University College (Pig. 3G5). 

From all this, then, it would appear that tlie consolidation and cure of an 
aneurism by compression may and docs take place in three 
different ways : J, by the slow deposit of laminated fibrine ; 
i?, by rapid coagulation of the contents of the sac; 3, by 
<;ontraction of the sac. The particular mode of cure will 
ilepend upon the completeness of the compression and 
the more or less ixjrfect ai’rcst of the blood in the stm, the 
l)Iasticity of that blood, and the shape of the aneurism. 

CircumMances viflttendnff /Success .—The success of the 
treatment by compression depends gi’eatly upon a sttruimlous 
attention to a number of minor circumstances, which, 
though each be trifling in itselfi become of importance 
when taken tis a whole. During the whole of the treatment, 
also, the patient’s general health should be attended to in 
accordance with those dietetic and medical principles that 
have already been laid down in speaking of the con¬ 
stitutional treatment of the disease, having for their object the increase of the 
fibrination of the blood. The irritability of the heart and arteries must also 
lie subdued, and the irritation of the system lessened, by the use of opiates or 
of chloral; and the patient should be put into a comfortable bed, with firm 
and well-secured pillows and mattresses, so that his position may not be 
changed. As it is principally in aneurism of the lower extremity that com¬ 
pression can be employed, we shall proceed to describe the method of its 
application here. 

Application of tlie Compressor.—The thigh should, if necessary, be 
shaved, so as to remove all hair. The skin should then be powdered, 
and the limb bandaged with £l soft roUer ; a pad being laid on the tumour. 
Pillows must then be comfortably arranged xmder it, the knee being semi- 
flexed, Much of the success of the treatment will dejKjnd upon the kind of 
instrument used. The ordinary horse-shoe, or Signorini’s tourniquet, wtis the 
one first employed, and this will, in many cases, answer the purpose perfectly 
well ; but, as it is somewhat difficult to regulate the pftssure with this instru¬ 
ment, and as it is not mffirequently exercised too powerfully, it has generally 
given place at the present dfiy to the very ingenious apparatus of Carte, which, 
as it substitutes an elastic force derived from vulcanised India-rubber bands 
for the unyielding pressure of the screw, accommodates itself better to the limb. 
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und is less likely to produce injurious compression. This instrument, as well 
as the other contrivances which have at various times been invented for the ■ 
treatment of adieurism by compression, are described by Bellingham and 
'rufncll, in their works on this subject, to which I must refer for a fuller 
account than I can here give. 

In applying the compressor, especial care must be taken that it is well 
padded in every part, so as not to gall the skin. In some of the early cases in 
which I saw compression employed in London by means of the horse-shoe 
tourniquet, much inconvenience resulted from want of attention to this parti¬ 
cular. The tendency to fretting of the sldn is much lessened by powdering 
the limb ; and the removal of the hairs by shaving diminishes materially 
the irritation produced by the instrument. In order to keep up continuous 
pressure, and at the same time to prevent any one part of the skin from being 
injuriously galled, it is of very gi*eat consequence that two instraments should be 
used at the ssimc time, so that when one is screwed down the other may be loose ; 
these instruments need not be placed closely together. If the aneurism be in 
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the ham, it will be sufficient for one (Fig. 8G7) to be applied to the groin, whilst 
the other (Fig. 306) is put upon the middle of the thigh (Fig. 368), In using 
the instrument, the great jwint, as Tufhell most properly remarks, is to con¬ 
trol the circulation Avith the minimum of pressure. In order to do this, 
the first instrument should be screwed down so that all pulsation ceases in the 
tumour, but still not so tightly as completely to arrest all the flow of blood 
through it. As the pressure exercised by this becomes painful, the second 
one must be screwed tight, and then the first compressor may be slackened. 
In this way an alternation of pressure can be kept up without much pain or 
inconvenience. If possible, the patient should be taught how to manage the 
instrument himself, and will often find occupation and amusement in doing so. 
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11^ however, it excite much pain orirritation, as it does in some subjects, it may 
be necessary to {rivo opiates or chloral hydrate. The pressure should, if possible, 
be continued during sleep; but if it prevent the patient from taking his natural 
rest, the suggestion made by Tuf- 


nell, of unscrewing the instrument 
slightly, and, when the patient is 
asleep, gently tightening it again 
without awakening him, may ad¬ 
vantageously be adopted ; it is 
indeed sarjwisiug how very little 
unscrewing will relieve the pain 
of the compression. A large 
cradle should be placed over the 
patient’s body, so that the weight 
of the bod-clothes may be taken 
off the apparatus, and that the 
j)atieut may manage it without 
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j-isk of disturbance. Should there 


still be much uneasiness, the instrnmciit might be taken off for a few hours, 
and compression kojit u]) in an intermittent manner. Even in such circum¬ 


stances as these, consolidation of the sac may ensue. 

In some cases, where, from the situation of the aneurism, deep and severe 
jwessui’e is reqtiired to control the circulation, the piin becomes so unendur¬ 
able that the patient cannot submit to the 


treatment sufliciently long for a good effect to 
be produced. In such cases opium or chloral 
hydrate may be gi\ en with advantage, so as tf) 
eualdo the patient to bear the pressure. But 
in some instances more complete narcotism is 
necessary for him to endure it. In these cir- 
cumstajices, chloroform becomes a most useful 
adjunct ; and by maintaining the anajsthcsisi 
for several hours, the amount and duration of 
pressure reqiiisite to effect a rapid ciu-e may 
bo maintained. In this way AV. Murray of 
Xewcastle-on-Tyne—to whom is due the merit 
of employing prolonged anaesthesia as an ad¬ 
junct to compression—cured an aneurism of the 
abdominal aorta by keeping up pressure on 
that vessel for five hours un<ier chloroform. 
Heath of the same town cured an aneurism of 
the external iliac by compressing the abdominal 
aorta for seven hours under chloroform; Mapother 
of Dublin treated an ilio-femoral aneurism suc¬ 
cessfully by compressing the common iliac artery 
for four and a half hours ; and Lawson treated an 
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inguinal anemism successfully by pressure on the abdominal aorta for four 
horn’s. In two cases of popliteal aneurism, I kept up completely, obstructing 
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pressure on the common femoral artery, under chloroform, for twe^'ife hours. 
Jly these means the only serious objection to the employment of pressure, mid 
almost the only cause of its failure, may be prevented ; and it is clear that, 
under chloroform, pressure may l>e applied to arteries, such as the subclavian 
and carotid, on which it could not otherwise be used. The employment of a 
might may sometimes be advantageously substituted for the clamp, and often 
occsisions less distress to the patient. For this pui’pose the apparatus (Figs. 
iJCJ)) will be found very useful. 

A very simple compressor is 'I'lifncU’s compressor, represented in Figs. 5570, 
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iMl. It consists of little more than a truss-spring, with a pad to compress the 
artery, and •straps to fix it in its place, and increase, by Itcing tightened, the 
force of the compression. 

The Effects npon the tnmoTir ^ary considerably. In some cases it 
rapidly and suddenly solidifies; more commonly, hownver, this is a gradual 
process, the aneurism becoming more painful and solid^Vith less pulsation and 
bruit. As the solidification takes place, these is usually some restlessness, a 
feeling of general uneasiness, and of constitutional disturbance, w'hich is best 
(juieted by opiates. As the pressure is continued, and the tumour begins to 
harden, the anastomosing vassels enlarge, with a good deal of burning pain in 
the limb generally, and arterial pulsations in situations where usually none are 
felt. The abnormal pulsation, in these cases, is always found to occur in much 
the same situations, the same vessels appearing to mrdergo dilatation. Thus 
Thifhcll has made a remark, which 1 have had more than one opportunity of 
verifying, that, in the treatment of popliteal anemism by compression, three 
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arteries will be found to be enlarged, one of which passes over the centre of the 
timour, another over the head of the fibula., and ttyj third along the inner edge 
of the patella ; he also states that the Bovere burning pain which is felt in these 
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cases IS owing to the artery accompiuiying the coinniuiiicaus perouei nerve 
icing enlai’gcHl. After complete solidification of the tumour has taken jilace, 
the compression ought to be continued for at least forty-eight hom-s, so as to 
secinre against the occurrence of a “relapse. 

U’he of the Treatment varies very greatly. In some cases, as 

iho^e stated, the tumour has become solidified in a few hours or in two or 
nee days, in other instances, the treatment has required to be protracted 
or more than tiiree months before a cure has resulted. Of 2G cases of femoral 
avcS'nr^ antiurism cured by compression in the London hospitals, the 
wilTd^Lmr ■ Hutchinson, was nineteen days. Much of course 

conditio^nf constitution of the patient, and on the 

which are most favourable to 
rapidity of the 

in whiL if undoubtedly, certain conditions of the blood 

h,. ^ coagulate, and in these cases the duration of 

fill 11 • necessarily be prolonged. So, also, when the aneurism is 

.W I that the blood which passes freely through it in the 

fiiQf 1 ,1 ^ Circulation will be slower in uiidergoing those clianges 

* f. consolidation than when the disease is sacculated, and thus 
thr blood that is not so directly influenced by the current 

oug ® In the early days of the compression treatment, there was 
in isposi ion on the part of Surgeons to apply it very cttectually and firmly. 



ANEUBISM. 


S8 

aiid a longer time was expended over it than is now generally the case ; and 
the example set by Murray, with regard to abdominal aneurism, has been 
followed with success in respect to the femoral, popliteal, and other forms of 
the disease, the compressor being screwed down tight on the artery so as com¬ 
pletely to arrest for the time all circulation through the sac, the patient kept 
under chloroform, and the cure effected in a few hours. 

Applicability. —Of the great yalne of compression in the treatment of 
aneurism, there can be no doubt; more e8i)ccially Avhen the tumour is situated 
in the arteries of the lower extremity below the middle of the thigh. In 
aneurisms occurring in the \icinity of the trunk, as in the iliac, the carotid, 
subclavian, and axillaiy arteries, it is generally not so applicable ; although, as 
we have already seen, aneurisms in the groin have been cured by compression 
of the abdominal aorta, or of the iliac artery. Spontaneous aneurism is 
extremely rare in the uiii)er extremity ; and, as the traumatic forms of the 
disease which occur here generally require that the sac should be laid open, it 
is seldom found necessary to have recourse to it in this part of the body, though 
it may be and has been successfully applied to the brachial artery. 

I'lie great question with regard to compression appears, after all, to be 
whether it iiossesses any special advantages over the ligature, in the treatment 
of tliose aneurisms in which its employment is practicable. The iwincipal 
objections that have been urged against compression are, that its employment 
is more painful and tedious than the use of the ligature ; and that those cases 
that are unpromising to the ligature, or that require amputation rather than 
deligation of the artery, are equally unfavourable to compression, and cannot 
be saved by its employment. 

To these objections it may wdth justice be ansAvered, that the pain attendant 
on the employment of compression depends veiy greatly upon the skill and 
care with which the apparatus is applied and managed throughout, as Avell 
as upon the kind of instrument used, being certainly much diminished when 
Carte’s elastic compressor is employed ; and that, as has already been shoAvn, 
the pain may be overcome by tlie use of anesthetics. With regard to the 
relative tedionsness of the treatment under the two plans, it w’ould appear that 
in reality there is but little difference ; for although some cases, in Avhich 
(;ompression is used, are prolonged over a considerable space of time, yet they 
do not occupy more than is often consumed Avhen accidents of various kinds 
follow the use of the ligature ; and it not unfrcquently haiApens in com- 
jiression, but can never oceur after the employment of the ligature, that the 
patient is cured of his disease in a fow hours or days. Taking, however, the 
averages, we find that in the Dublin cases the treatment lasted twenty-five 
days, and in the Tjondon cases but nineteei^ and tliis is not A'ery different 
from what happens with the ligature ; for, of hi cases recorded by Crisp, 
in Avhich the femoral lU'tery was tied, the average time for the separation of 
the ligature was eighteen days, and if to this a week more be added for the 
closure of the Avound, and for the treatment of the various accidents often 
nccomimnying and following ligature, avc should probably l^e Avithin the mark, 
and yet only bring the duration of the treatment of the two methods to the 
same level. 

After all. Surgeons Avill CA'entually be guided in their estimate of the value 
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of these two plans, not so much by the question of submitting their patients to 
a slightly more painful or tedious treatment, as by the comparative risk of life 
attendant upon one or other method. Upon this point the statistics have yet 
to be made ; partly because cases of the treatment of aneurism by compression 
haA*e not yet been sufficiently numerous', and partly because the unsuccessful 
cases of ligature have not been so commonly published as the successful ones. 
1 f, however, we compare the 82 cases of femoral and popliteal aneurism treated 
in Dublin up to February, 1851, as given by Bellingham Tram- 

aclmis, vol. 84), with the results of 188 cases of femoral and popliteal aneurism 
recorded by Norris, in which the arterj" -vv’as ligatured, we shall find that of the 
82 compression-cases 26 Avere cured ; in 1 the ligature Avas applied after pres¬ 
sure had failed ; in 2, amputation was performed ; in 1, death occurred from 
erysipelas ; in 1 from chest-disease; and in 1 case the pressure Avas discon¬ 
tinued. Thus it would appear that 6 out of the 82 failed, being in the propor¬ 
tion of 1 to 5’3 cases, and 2 died, being in the ratio of 1 to 16. Of the 188 
cases in which the artery AV'as ligatured, 142 Avero cured, 4(; died, 6 Arei'c 
uniputeted, in 10 the sac suppurated, and in 2 gangrene of the foot occuiTod. 
Thus the deaths after ligature were in the proportion of 1 to 4, and the 
failures or serious accidents in that of 1 to 8, showing clearly a veiy con¬ 
siderable preponderance in favour of the treatment by compression. Besides 
this, in many patients A\ho recoA'ered after the ligature, various accidents, stich 
as gangrene, erysipelas, secondary hmmorrhage, &c., resulted as the direct 
consequences of the treatment; and these do not happen AA'hen pi’essiu'e is 
employed. 

The jAerfcct safety of the treatment by compression has been fully (ionfirmed 
by the statistics collected by Holmes, and published in his lectures on the 
Hiu'gical 'J'rcatment of Aneurism ; but the proportion of success is not so great 
as in Bellingham’s cases. Of 124 cj»ses of compression ftw popliteal aneurism 
collected from the records of British hospitals for a period of 10 years, 66 suc¬ 
ceeded and 58 failed. None died directly from the c(»nscquences of the operation. 
Of the 58 failures, 44 underwent ligature of the lemoral, in 8 amputation aa'us 
lAcrformed, one died of pleurisy, and the subsequent history of the remainder 
Avas uncertain. The failures were, therefore, 1 in 2'J. On the other hand, of 
77 cases, in which the femoral Avas tied directly, 11 died, or 1 in 7. In 1 
gangrene occurred, but the patient recoA'cred, and in 1 secondary hemorrhage 
Avju? successfully treated. The 11 deaths were caused as folloAvs : pyemia 8 ; 
AAOAmd of vein and phlebitis 2 ; secondary hemorrhage 2 ; gangrene 1 ; small 
pox and disease of the kidneys 1 each, and 1 was uncertain. 

It compression fail, ligature may often be advantageously applied ; in some 
cases Avith a better prospect of success than if compi’ession had not pre\ iously 
been tried, that treatment haA’ing caused the collatci-al circulation to enlarge, 
and thus lessened the tendency to gangrene. If, howeA'cr, we take the general 
average of those cases that have been submitted,to ligature after the failure of 
compression, wo shall find that the result is not ^ satisfactory as when the 
ligature has been employed as the primary method of treatment. Thus I find 
that, out of 40 cases in AA'hich the ligature was employed after compression bad 
failed, there were 16 deaths. This is probably not so much due to the previous 
employment of compre^ion, as to the same causes interfering with the consoli- 
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tlation of the tumour after the ligature that had prevented the success of the 
compression-treatment. With regai-d to the facility of ligaturing an artery 
such as the femoral, after compression has been tried and failed, it must be 
admitted that the difficulties are increased. The sheath of the vessels is apt 
to become thickened, infiltrated, and the artery and vein perhaps less easily 
sepjirable than when pressure has not previously been employed. In fact, 
it must be said, that in such cases the Surgeon has not to do with a 
virgin artery. 

11 should also not be forgotten that in some cases, as when aneimism is com¬ 
plicated with heart-disease, or occurs in a very broken and unhealthy constitu¬ 
tion, in w'hich the operation necessary for ligature would scarcely or not at all 
be admissible, compression may be safely employed. 

After carefully considering the relative merits of the two plans of treatment, 
I think we may conclude that, though in some few cases neither ligature nor 
compression can be adopted, and amputation is the sole resource, yet in others 
compression can be employed when it would not be sate to have recourse to the 
use of the ligsiture ; and that, in all ordinary cases of femoral and popliteal 
aneurism especially, comiu’cssion should be preferred to the ligatm’e, inasmuch 
as it is not a more tedious, and an infuiitely safer method of cure. At the 
same time, it must not be forgotten that its success depends very gi'catly 
on the continuous care bestowed upon the case during the progress of the 
treatment. 

l)i(iiTAi. (Joiii’iiKSKiox.—Shortly after the introduction of the treatment of 
aneurism by instrumental compression, the fingers were used as an adjimct to 
the mechanical means in use. Thus Greatrex, in 1845, directed a patient to keep 
up compression by means of the fingers, where the tourniquet had been used, 
and required to be loosened. In the following year (184(i) Vanzetti, then Pro¬ 
fessor of Surgery at Charkoff, tried, but unsuccessfully, to em’e a large popliteal 
‘aneurism by compression of the femoral with the fingers only, continued for 
two days. It was not until seven years later, when Professor at Padua, that 
Vanzetti had an opportunity of putting this method successfully into practice, 
and to establish it as a distinct means of curing aneurisms. But although this 
merit is undoubtedly due to Vanzetti, we must credit Knight of Newhaven 
(U. 8. A.) with the first successful csise—^he having, in 1848, cured a very large 
l)opliteal aneurism by digital compression, maintained for forty hours. 

In this plan of treating aneurisms, no apparatus of any kind is used ; but 
the circulation through the artery leading to the tumour is controlled by the 
pressure of the finger. In order to carry it out efficiently, there must be relays 
of assistants, each one of whom compresses the vessel for about ten minutes at 
a time. The pressm’c should bo applied in the jvay that is represented in Fig. 
5, YoL I., p. 8.5. The fatigue may be very materially lessened by placing a six 
or eight lb. weight on the compressing finger. With such aid each assistant may 
readily keep up the pressure for half an hour at a time. So soon as his fingers 
become fetigued, but before he relaxes pressure, another assistant com¬ 
presses the vesBCl; and thus the circulation through it may be uninterruptedly 
controlled. In this way aneurisms of the popliteal artery, in the orbit, at 
the bend of the arm, and in the groin, have been successfully treated—the 
tumoiu- haling in some instances become consolidated in a few horn’s. The 
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effect of digital compression and tlio rapidity of cure, would be increased by the 
application of direct pressure to the tumour, or by manipulation and by the 
previous employment of proper constitutional means. It might be very advan¬ 
tageously conjoined with the treatment by flexion ; but its great adv antage 
seems to be, that it is applicable to arteries, as at the root of the neck, to which 
it might be difficult to apply any kind of compressor, or when the Surgeon is 
so placed as not to be able to obtain such an apparatus. 

Esmarch’s bloodless method has been successfully employed in the treat¬ 
ment of a popliteal aneurism by Dr. Walter Reid. The bandage and tubing 
were applied in the usual way, up to and on the middle of the thigh. The 
])andagewas then taken off, and the circulation airested for fifty minutes. The 
I)atieut complaining of pain, a Carte’s compressor was substituted for the 
elastic tubing, when it Avas found that all pulsation had ceased in the sac. 
’File compressor, however, was used as a precautionary measure for a day or two 
longer, lest the newly formed clot should bo broken doAvn, and washed uAvay 
Ixjfore it had had time to toughen, and the sac to contmet. The cure Avas 
complete and perniauent. This means is applicable to many external aneu¬ 
risms, and evidently deserves a further trial. It acts, like rapid compres¬ 
sion, by the coagulation of the aneurismal blood, not the lamination of its 
fibrine. 

Fukxiox. —The treatment of aneurism by the flexion of the contiguous 
joint is a method that is scarcely applicable to any other fonn of the disease 
than the popliteal. The history of this plan of treating aneurisms is interesting, 
as an illustration of the gradual steps by AA’hich Sm-gery usually amves at its 
ultimate results. It had been long knoAvn to Surgeons that the pulse at the 
Avrist lAiight be arrested by the forcible flexion of the forearm on the arm ; and 
IMalgaigne and Richet had recommended this means for the arrest of haemor¬ 
rhage from the brachial artery and the arteries of the forearm Avhen Avounded. 
Flenry—a distingnished French naA'al Siu'geon—having sxxcceeded in curing a 
wound of the brachial artery by forced flexion of the elboAV, aided by direct 
compression, and^ one of the nidial by flexion of the Avi’ist, published in 1H4(; 
a memoir, in which he stated, as a conclusion from his obserA^ations, that 
any aneurism of the forearm or leg might be treated by meaxis of flexion 
of tlie limb in Avhich it Avas situated, fl'o A. Thierry is due the honoixr of 
having been the first to cure a traumatic aneurism of the bend of the arm hy 
flexion of the limb. This avsis in 1 852. — (Ric/ief, dp. Med. et dp CMrunjip, 

Vol. II., p. 338.) In 1857, Mannoir of GeneA a applied the flexion-treatment 
to a large aneurism of the ham. Forced flexion could not be home on accomit 
of the pain it occasioned, and the patient Avas therefore alloAvcd to Avalk on 
crutches with the leg bent, and^supported in a kind of stirrup attached to the 
opposite shoulder. In less than three AA'eeks the cure was effected, Avhich 
Mamioir found a year afterwards to be permanent. In the following year, 
1858, jVIr. Hart applied this method of treatment successfully in a case of 
popliteal aneurism, and to him is the merit o^having becxi the fii'st to 
introduce it into this country. 

Flexion is necessarily only applicable to arteries situated at the Ijend of 
joints, as the elbow or ham, in which the circulation can be directly controlled 
by bending the hmb, or in traumatic aneurisms in the limbs beloAV these joints, 
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in wliicli the flow of blood through the feeding arterj can be stopped in the 
same way. Its application is therefore somewhat limited, and its use is still 
further restricted by the pain and insupportable annoyance occasioned in many 
cases by forced flexion of the limb, necessitating, as in Mannoir’s case, a 
relaxation of the method, which, however, was still effective in curing the 
aneurism. 

Nothing can be simpler than the details of this plan. It consists, in the lower 
limb, in bandaging the limb and then gradually flexing the leg upon the thigh, 
so that the heel is brought up towards the buttock, where it is retained by a 
strap or bandage. The patient is at the same time confined to bed, and put 
under proper constitutional treatment. By this means, the popliteal artery 
being bent at an acute angle, the circulation through it is nearly, if not com¬ 
pletely arrested ; and the obstacle to the flow of blood is still further increased 
by the compression of the tumour between the posterior flat surface of the 
femur and the upper part of the calf. In this way the aneurism is most 
favourably situated for the consolidation of its contents, which, in the recorded 
cases, has often taken place at an early period. 

The principle on which the cure is efiected in these cases appears to be, that 
by flexion the artery leading to and from the sac, and the aneurism itself, are 
so compressed that retardation of the circulation ensues, and deposition of 
laminated fibrine takes place in the usual way. 

The compression by flexion, like cveiy other method of treating aneurisms, 
occasionally fails. It is most likely to be attended by success in those cases in 
which the aneurism is small, situated low in the popliteal space, and in a young 
or middle-aged subject^ who can bear the continued flexion without much 
inconvenience. 

When flexion is not sufficient of itself to cure an aneurism, it may very 
advantageously be had recourse to in addition to other methods of treatment, 
more especially with that by digital comijression. 

The statistics of the treatment by flexion require to be carried down to the 
present time. Those published by Fischer in 1870 comprised 67 cases. Of 
these 28 were cured—20 being by compression alone ; and in 2‘.) the method 
failed. 

Compression by Acupressure of the main ai’tery leading to the sac is a 
means that, I think, might in certain cases be temporarily employed with ad¬ 
vantage, and the consolidation of the aneurism thus obtained in cases w’here 
compression by tlie ordinary methods, digital or instrumental, is not practicable. 
With this view a long and strong curved needle, such as the stilet of a rectum- 
trochar, might be dipped deeply under the artery and vein, e.g., the common 
femoral, and the artery compressed against this by means of a cork and twisted 
suture for several hours—the vein being left ffce. The patient might be kept 
imdor chloroform, if necessaiy. When consolidation of the contents of the sac 
was obtained, the compressing means might be removed. Such a method of 
treatment might pos8ibly,be‘advantageou|iy combined in certain extreme and 
exceptional cases with the injection of the sac with tlic perchloride of iron, or 
the use of electro-puncture. 

The various methods of employing compression, viz., by clamps, by weight, 
by flexion, and by the finger, may often be advantageously combined in the same 
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case. When the patient tires of one, another may be sutetituted for it; and 
thus the good eifects continuously kept up with less fatigue and irritation than 
would otherwise be experienced. So also various modifications of these diflerent 
methods may bo practised to suit the requirements of any particular case. But 
for these no special directions can be given ; the ingenuity of the Surgeon must 
supply the want in each case. 

Manipulation. —Sir W. Fergusson has proposed to treat some aneurisms by 
a procedure which he terms manipulation. This consists in squeezing the 
ancurismal tumour in such a way as to detach a portion of the coaguimn within 
it, which, being canned on with the current of blood into the distal end of the 
artery, obstructs this ; and thus, by impeding the circulation through the sac, 
may load to the gradual consolidation of the tumour; and it has also been 
suggested by Oliver Pemberton that the alteration of the relations of the 
laminated fibrine in the cavity of the aneurism may bring about a fiirther de¬ 
position of fibrine on the displaced lamina). This procedure has as yet been 
employed to too limited an extent to enable us to form an estimate of its value, 
and can scarcely be considered, nor is it intended to be, of very general appli¬ 
cation. To aneurisms, however, that are not amenable to ordinary surgical 
treatment, and that must necessarily prove fatal if left, as those situated at the 
root of the neck, more particularly of the subclavian artery, it might possibly 
be advantageously applied. It is scarcely necessary, however, to point out the 
obvious danger of rupture of the sac, or of the diffusion of the aneurism 
from the weakening of its walls'by the separation of the coagulum, to 
make Surgeons adopt due caution in canying out this method of treat¬ 
ment. There is another danger also especially attendant on this procedure, 
when applied to aneurisms about the nock; viz., tliat the detached coa¬ 
gulum may be carried by the circulation into the cerebral arteries, and 
by obstructing them occasion the same kind of cerebral disturbance that 
occurs when these vessels become occluded by fibrinous plugs—cmbola. That 
this danger is a real and a great one, is evident from the fact that, in several 
cases in which manipulation of subclavian and carotid aneurisms has been tried, 
the patient has been suddenly seized with syncope and hemiplegia. Tealo has 
successfully conjoined manipulation with compression in a case of poi)liteal 
aneurism, in which the pressm-o on the artery wis slow in consolidating the 
tumour ; the detachment of a portion of the coagulum almost at once led 
to the consolidation of the tumour. Somewhat analogous to this method 
is one recommended in 1842 by Blake, who proposed, by the introduction 
of a cataract-needle into the sac, to detach some of the laminated 
fibrine, which might then be washed against, and occlude the aperture of 
exit. 

Galvano-punctube. —The %.ttempt to procure the consolidation of an 
ancurismal sac by the employment of electricity or galvanism is of compara¬ 
tively recent date. It appears to have been first practised by B. Phillips, about 
the year 1832. Little attention, however, was gif en^ the mode of treatment 
until a few years back, when it was revived by some of the French and Italian 
Surgeons, especially P^trequin, Burci, and Ciniselli. The principle on which 
this operation is conducted consists in mideavouring to produce coagulation in 
the ancurismal sac by decomposing the blood contained in it by means>of the 
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galvanic current. When two needles connected with the poles of a galvanic bat¬ 
tery are introduced into a mass of fluid blood, a firm solid coagulum is rapidly 
formed round that coimected with the positive pole, while at the same time a 
large, soft, spongy clot mixed with bubbles of gas is- seen at the negative 
needle, and a dark, tar-like fluid also makes its appearance. If the needle used 
1)0 made of steel or any other readily soluble metal, further changes occur at 
the positive pole due to the production of salts of iron with the acids liberated 
from the blood. These changes are spoken of as secondary electrolysis. The 
clot formed by electrolysis is, therefore, not composed simply of the fibrine of 
the blood, but contains also a large proportion of albumen coagulated by the 
chemical action of the current, and must be looked upon as a foreign body 
around which we hope ordinary coagulation will occur. 

The operation of galvano-puncture is best performed as follows. Two steel 
needles, well insukted with vulcanite or gum-elastic, are inserted into the sac 
of the aneurism and connected with the opposite poles of the battery. The 
needles should be about one inch apart, parallel to each other, and so inserted 
that no part of the uninsukted portion of the needle shall touch the sac. The 
best battery for the purpose is Foveau’s modification of Smee’s, of which from 
ten to twenty-five cells may be used for a time varying from twenty minutes to 
half an horn*, or more—according to the effect produced. If the tumour bo 
sufficiently near the surface to be clearly obsen'cd, as has been the case in several 
of the aneurisms in which the treatment has been employed, it will be seen to 
become more tense and firm, and^the expansile nature of the pulsation will become 
diminished as the operation progresses. Sometimes bubbles of gas escape by the 
side of the negative needle, and a little thick brown fluid oozes up. Occasionally 
the tumour has been found to swell and become resonant on percussion. 'WTaen 
a distinct effect has been produced the needles may be withdrawn, and the 
small punctures closed with lint and collodion. The negative needle wiU bo 
found unaltered, while the positive will be corroded directly in proportion to 
the amount of electrolytic action that has taken place. In order to prevent 
this corrosion of the positive needle, it has been suggested by Dr. John Duncan 
that platinum may he used instead of steel. There is no evidenc^^owever, to 
prove that the salts of iron produced give rise to any particular danger; in 
fact, it is probable |.hcy aid considerably in the formation of the firm coagulum 
suiTOunding the needle. The battery used in the operation is of considerable 
importance. It has been pointed out by Ciniselli, that a current of high 
tension and somewhat low intensity is less likely to cause the production of 
undue heat dufing the operation, and consequently less prone to lead to inflam¬ 
mation and suppuration of the sac. A batteiy, therefore, composed of a largo 
number of small elements is superior to one of a few large elements, and all 
the requisite conditions are found best to be fulfilled by Foveau’s modification 
of ■ Smee’s. Some operator’s, and especially Bastian, have advocated the 
introductioA of the positive pole only, the negative being attached to a sponge 
or metal plate laid on th® skin hoar the aneurism. The only objection to this 
mode of treatment is the excessively small effect produced. The electrolytic 
action whieh takes place is directly in proportion to the intensity of the cur¬ 
rent ; and by the introduction of a considerable mass of the tissues of the 
patient in the circuit, the resistance is so greatly increased that electrolysis is 
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reduced to a scarcely appreciable amount, the positive needle appearing almost 
unchained after the operation. Others, again, have introduced the negative 
needle only, but as the coagulum formed at the negative pole is soft and 
frothy, but little good can be expected jfrom this mode of operating. Dr. 
Julius Althaus, who has superintended the operation in five cases, is strongly of 
opinion «the most effective application of the current is that where both 
poles are inserted into the sac.” Ciniselli operated in this way, and Drs. 
Duncan and Fraser, to whom we are indebted for many important observations 
on galvano-puncture and for the invention of reliable insulated needles, support 
the same view. The operation is accompanied by but little pain, and it is only 
occasionally that chloroform is needed. The effect of a single operation is 
seldom sufficient to muse any marked improvement in the condition of the 
patient, and it requires usually to be repeated several times. 

The clot formed as the result of galvano-punctme is somewhat soft and 
yielding, and imless supported by a moderately firm sac soon flattens out or 
disappears, and the condition of the aneurism becomes much the same as it 
was before the operation. Little more than the most temporary relief can for 
this reason be expected in many eases; and whenever the aneurism has become 
cliffused, the operation can only be productive of mischief by hastening the 
inflammatory changes occurring round the sac. It naight be supposed that so 
soft a clot would readily break up, and that the danger of embolism would be 
great in consequence ; but experience has shown it is liot so, no such accident 
having happened in any of the recorded cases. Suppuration of the sac has 
occasionally occurred, but its occurrence has been much less frequent since the 
principles of the operation have been more fully understood. The formation 
of sloughs round the needle-pimctures, and consequent haemorrhage, has not 
been noticed except when the needles have been imperfectly insulated. In 
fact, it may be said that in almost every case, even when the operation has 
failed to give relief, it has at any rate done no harm. 

The statistics of the ox)eration have not been fully compiled, but the general 
results of the published cases have not been unfevourable when we consider 
the hopeless'||hture of the cases in which it has been performed. Of 13 cases of 
aneurism of the aorta treated by CiniseUi’s method, five were cured, and no 
evil consequences followed in any case. Of the same number which have been 
operated on in this country .during the last few years, none have been cured, 
but at least six experienced more or less relief; and in almost all, it may be 
said, the operation only aimed at relief, the disease being too advanced 
to warrant any hope of cure. About sixty other cases of aneurism of 
various arteries have been collected by Ciniselli as having been operated on 
before 1868; but in these the methods used were so imperfect, that they 
cannot be feirly considered- as bearing hpon the question at the present 
time. 

When we comi»re galvano-puncturb with li^tnje or compression in the 
treatment of external aneurism, it is, I think,^ impoiHable to hesitate fora 
moment in giying'a decide preference to the latter modes of treatment, as the 
results that have hitherto been obtain^ are not such as would justify a prudent 
Surgeon in submitting his patient to an operation of this kind, when he pos-, 
sesses such certain and comparatively safe modes of treatment as deligation or 
voi..,n. » 
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compression. In internal aneurisms, or in those cases in which the disease is 
so situated at the root of the neck, that the artery can neither be ligatured 
with safety nor compressed, galvano-puncture is certainly justifiable, especially 
when conjoined with proper medical treatment, as we have ample proof that 
with the knowledge and means now at our disposal we can perform the opera¬ 
tion with scarcely any danger to the patient, and in fiavourable cases with 
much hope of rehef. Much will depend upon the selection of the case. Cini- 
selli has pointed out that the conations favourable to success, are that the 
aneurism shall be sacculated and opening into the vessel by a narrow mouth, 
of slow growth and of medium size, and, when thoracic, situated entirely within 
the thorax, and that it shall not in any serious way have interfered with the 
general health of the patient. These conditions seldom occur; and when they 
ar^^ahsent, the most that can be hoped for is temporary arrest of the progress 
of the disease and some relief to the patient’s sufferings. 

Injection with Peechloride oe Iron. —^The injection of aneurismal sacs 
with a solution of the pcrchloride of iron has also been practised, with the view 
of coagulating their contents ; such treatment, however, is attended with great 
risk of embolism, and is in every way vastly inferior to the ligature or com¬ 
pression of the artery leading to or beyond the sac, and should never be 
employed if these can be practised. 

Aneurism of the gluteal artery has been successfully treated by injection 
of the perchloride of iron in at least one case. In cases, however, in which, 
either from the situation of the disease, its complication with other and exten¬ 
sive disease of the arterial system, or its m^tiple character, ligature and 
compression are not applicable, an endeavour might be made to procure the 
arrest of the blood in the tumour by distal compression of the artery, 
before attempting to coagulate its contents by injection of the' perchloride ; 
and I cannot but think that a satisfactory result might thus be obtained. 

Hypodermic lojeotiou of Ergotia. —Langenbeck advocated the hypo¬ 
dermic use of a watery extract of ergot in cases of aneurism, under the impres¬ 
sion that it might act on the muscular fibres scattered over the sac of the 
aneurism in the same way as it acts on the muscular fibres of the uterus, and 
by causing contraction might gradually diminish the size of the aneurism, if 
not cure it. He seems to have tried it in two cases only. One was an 
aneurism in the supraclavicular region (exact nature not mentioned), which 
had been previously treated with moxas, and almost cured. The symptoms 
having returned, hypodermic injections of ergot were tried. The quantity 
injected varied from about i grain to S grains of Bonjean’s watery extract of 
ci^ot, diluted with three times as much spirit and glycerine. The injections 
were repeated every three or four days. Dqpided improvement is said to have 
occurred, but pulsation never quite ceased. The improvement commenced 
after the second injection. No unpleasant symptoms occurred after the injec¬ 
tions. In tlie second case a man, aged 42, had a sacculated anemism of the 
radial of the siae o^ a hazel-nut. An injection of two grains and a half 
of the iR^ry extract cured it hi one day, as the next day it could not be felt. 
The injection gave rise to some inflammation of the surrounding cellular tissue, 
which disappeaited in a week. 
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This accident I have seen happen in one case in which I tried it, but no 
good resulted from this treatment, which cannot, indeed, on pathological 
grounds, be considered to be of a hopeful character. 

Mechanical means of various kinds have been used with the view of 
producing an artificial coagulum in the aneurism, and thus leading to its cure. 
Thus coils of horse-hair, cat-gut, or iron-wire have Txien thrust into and left 
in the sac, through a .puncture made in it. It is scarcely necessary to say 
that such means of cure are as useless as they are unscientific. 

ABSBBIO-VZiSrOUB AJmiTRIBM:. 

Preternatural communication between arteries and veins, though usually the 
result of wounds, occasionally happens flrom disease ; ulceration taking place 
between the vessels, and thus causing an aperture to lead from one into the 
other. When such communications are of a traumatic character, they may, as 
has already been stated, constitute either an Aneurismal Varix or a Varicose 
Anmirisni. As the result of disease, aneurismal varix only can occur, varicose 
aneurism never happening except as a consequence of wound. These spon¬ 
taneous communications have been met with between the aorta and the vena 
cava, and between the iliac, femoral, carotid, and subclavian arteries and their 
accompanying veins. In nature, symptoms, coiuse, and treatment, they so 
closely resemble traumatic aneurismal varix, described at page 817, voi. I., that 
their consideration need not detain us here. 
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SPECIAL ANEUKISMS. 
CHAPTER XLIV. 


ANEURISMS OF THE THORAX, HEAD AND NECK, AND UPPER 

EXTREMITY. 

Am!T7BISM OF THF XHOBAOIO AOBTA. 

Symptoms. —The symptoms of Intrathoracic Aortic Aneurism are of two- 
kinds ; auscultatory and rational. 

The Auscultatory Sigpis vary jyreatly in distinctness, and even in pre¬ 
sence. In some cases, more especially in fusiform aneurisms, they are almost 
from the first of a very marked and obvious character ; in others, especially in 
sacculated aneurisms, they are absent throughout, the aneurism terminating- 
fatally without its existence ha\'ing been determined by the stethoscope. They 
consist in murmurs of varioim kinds and degrees of intensity, bellows, rasping, 
or whizzing ; in the second sound of the heart being audible over a greater 
space than normal. At the same time there may be dulness on percussion. These 
various signs may often be heard more distinctly upon or to the left side of the 
spine, than at the anterior part of the chest; when occurring anteriorly, they 
are chiefly met with on the right side. 

The vdue of the auscultatory signs in the diagnosis of aneurism within the 
chest is not perhaps so great as in many other thoracic diseases, in the early 
stages of the affection, and in those cases in which the aneurism continues 
small and sacculated tluoughout, or is so deeply seated as not to approach the 
parietes of the chest. This need not be a matter of surprise, when we reflect, 
how deeply the ascending portion of the aorta and the arch are situated ; how 
they are covered in front by the lungs and loose areolar tissue, through which 
sound is with difficulty transmitted ; and how they are covered in behind by 
the spine and its muscles. When, in addition to this, it is borne in mind that 
aneurisms of the arch often prove fe,tal by bursting into contiguous cavities, 
and canals before they have attained a size greater than that of a walnut or a 
pigeon’s egg, and thus are incapable.of famishing a murmur of any very marked 
kind, it can be easily understood that the value of auscultation is but small in 
many cas^ of fhoracic aneurism. 

' The BjtHonal Sig&s of intrathoracic aortic dneurism are of three kinds :— 
PressuTe-llfl^lsPulsation ; and Tumour. 

SreMurs-SflBKts may be exercised on any of the contiguous structures ; 
aild a glance at the anatomical relations of the thoracic aorta, more partictllarly 
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the arch, will enable the Surgeon to judge of their complexity and importance. 
They will necesaarily -yary according to the size of the aneurism and the portion 
of the aorta aflFected by it j more according to the latter than to the former 
condition. When the aneurism arises from the root of the aorta, and more 
especially when it is intrapericardial, it is usually of small size, and its pres¬ 
sure-effects will be little obvious. When the aneurism arises from the termi¬ 
nation of the arch, or the descmding mrta, it may often attain a considerable 
amount of development without any very obvious pressure-effects being induced. 
Aneurisms that are situated within the concavity of the arch necessarily give 
rise to very severe effects, by the compression they must exercise upon some 
one or other of the very important structures that are spanned by and included 
within the aortic arch. When the anterior part of the aorta is affected, the 
aneurism may attain a very considerable bulk, even coming forward so as to 
project and pulsate between the intercostal spaces, without any very noticeable 
pressure-effects being induced. But when the posterior tvall of the artery is 
the seat of the disease, then severe symptoms are early set up by the compres¬ 
sion and erosion of the stractures. lying contiguous to the artery and along the 



■plg. 373.—Erosion of Intervertol>nil 
Sub^nno byasnuiU Aneurism of De¬ 
scending Aorta pressing backwards. 



Fig. 373.—Aneurism of Descending Aorta, eroding and 
traveraing Vertebne. 


spine (Fig. 372). When the upper part of the cmtic arch is the seat of aneu¬ 
rism, a peculiar train of cerebral symptoms, such as vertigo, insensibility, or 
defective vision, may be induced by its interference with the circulation 
through the carotids. ^ 

The pressure-effects that need chiefly engage our attention, are ;— 1, Pain ; 
2, Dyspnoea j 8, Dysphagia j and 4, (Edema. 

1. Pain is usually one of the earliest symptojps of intrathoracic aneurism, 
and is frequently of great value in a diagnostic point 6f view, as it is often most 
marked when the other ^mptoms are the l^st develop^.* It is generally 
more severe in sacculated than in fusiform aneurisms, and when the posterior 
rather than th^ anterior aspect of the vessel is the seat of disease. The pain, 
as has been pointed out by Law, is of two digripftt kinds. The first kind is 
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lancinating, intermittent, and neuralgic in its character, CTidently dependent 
upon pressure on the spinal or sympathetic ncrres. This pain is chiefly seated 
on the left side, and shoots up the side of the head and face, along the upper 
arm to the elbow, along the intercosto-humeral nerve, through the chest, or 
between the scapulm. The second form of pain usually occurs at a later stage 
of the disease, is continuous, and of a boring, hot, or burning character. It 
seems to dei)end upon the perforation of the tissues, more especially the bones, 
by the aneurismal tumour, and chiefly occurs on the right side of the chest 
(Fig. 878). 

2. Dyspnoea is of very frequent occurrence in intrathoracic aneurism ; in 
all probability it is more uniformly met with than any other single symptom. 
It may arise from five distinct conditions, and its character vary with its 


cause. 

a. From direct pressttrp on the trachea. In these cases the dyspnoea is attended 
by much and constant wheezing, cough, often by whistling sounds in the chest 
and tubular respiration, and by slow expansion of that cavity. There is usually 
expectoration of thick tenacious or ropy mucus. 

From direct presmre on a bronchus (Fig. 874). In these cases there are 
wheezing, cough, and some degree of expectoration, with perhaps diminished 
respiratory murmur in the side affected, and puerile respiration in the opposite 
Inng, as has been pointed out by Stokes. 


y. From pressure upon, the lung. 



Fig. 374.—Aneurism of Areli of Aorta, of the size 
an Blmoud, 8i»ringing from telow loft 8ut)clnv 
Aiiety, and huistiiig mto left Bronchus. 


In these cases the respiration ij compara¬ 
tively little interfered with, the 
spongy tissue of the lung accommo¬ 
dating itself and yielding to the pres¬ 
sure of the tumour. After a time, 
the pulmonic tissue will become in¬ 
corporated Muth the wall of the sac ; 
and then more serious difficulty in 
breathing, with haemoptysis, will 
supervene. 

8. Dyspnoea may be, and very 
commonly is, induced by irritation, 
com^yression, flattening out, or sketching 
of the left pneumogastrie and recurrent 
laryngeal nm-ves, liy the pressure of 
the tumour. In these cases the larynx 
becomes the seat of the difficult res¬ 
piration, its muscles being driven 
into a* state of spasm, so as to occa¬ 
sion paroxysmal attacks of intense 
difficulty ‘of breathing. The voice 
becomes hoarse, croupy, or croaking; 
the cough has a loud croupy or 
metallic sound, and is attended by 
the expectoration of thin frothy 


mucus. The laryngeal spasm and 
stridor often do not occur in^ ordinary respiration, but are produced under 
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exertion, or on making the patient inspire folly and deeply. The laryngeal 
symptoms are sometimes so much more prominent than any of the other signs 
of intrathoracic aneurism, and so closely resemble chronic or even acute 
laryngitis, with impending asphyxia, that there are not a few cases on record 
in which Surgeons have performed tracheotomy, on the supposition that they 
had to ’ do with cases of pure and uncomplicated laryngeal disease ; and 
in other instances this operation has been performed with the view of prolong¬ 
ing life, even when the dependence of the laryngeal spasm on aneurism of the 
aorta has been recogm'sed. 

Dr. George Johnson has made some important observations on the use of 
the laryngoscope in the diagnosis of the cause of dyspnoea in aortic aneurism. 
He says that, in cases where the cause is pressure on the recurrent laryngeal 
nerve, the larynx is seen to be healthy, and the spasm may be seen to occur. 
If the pressure be sufficient to abolish the function of the nerve, imilateral 
paralysis will occur, which can easily be ascertained by laryngoscopic examina¬ 
tion. The voice in such cases is weak and husky ; whereas, in cases in w'hich 
the pressure is on the trachea, its character is unchanged. When a thoracic 
aneurism presses the trachea against the spine, the tracheal stridor and the 
voice-sound are heard with remarkable distinctness on applying the stetho¬ 
scope over the upper dorsal vertebrae—the sound being conducted through the 
bones. 

e. Dyspnoea may be dependent on the comjpression of the fulmoymry vrin by 
the aneurismal tumour. In cases of this kind there would be considerable 
lividity of surface, and signs of pulmonary congestion. 

The dyspnoea of intrathoracic aneurism will often be sufficiently intense to 
occasion death. It may be mistaken for ordinary asthma ; but the diagnosis 
can usually be eifected, by observing that in aneurism the paroxysms of 
dyspnoea often come on in the day as well as at night, and are greatly increased 
by change of position, as by placing the patient either upright or recumbent, 
the tumour thus shifting its point of pressure. It is, as Bellingham has 
pointed out, not influenced by atmospheric changes, and is generally associated 
wth laryngeal stridor or spasm. When such symptoms as these are associated 
with pain and dysphagia, they point very strongly, even in the absence of all 
auscultatory signs, to the presence of an aneurismal tumour. 

Aneurisms situated within the concavity or springing jfrom the posterior 
parts of the aortic arch are those which, either directly by their pressmre on 
the air-tubes or the pulmonary veins, or indirectly by the influence they 
exercise on the recurrent laryngeal nerve, are chiefly associated with 
dyspnoea. 

8. Syaplvagia is a symptoi^ of sufficiently frequent occurrence in aortic 
aneurisms. Eaton has determined its existence in nine out of twelve cases. It 
seldom occurs, however, in the earlier stages of the disease, or when the aneu¬ 
rism is small, and hence is of much less diagnostic yalue than dyspnoea. When, 
however, it is associated with that symptom, the combination becomes im¬ 
portant ; as the co-existence of the two conditions clearly points to the com¬ 
pression of the oesophagus and the air-tubes by a tumour, which other diagnostic 
signs may prove to be aneurismal. 

It is of importance to bear in mind that in some aneurisms, especially of the 
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descending tlioracic aorta, dysphagia may be one of the most marked signs. 
In such cases as these, stricture of the oesophagus has erroneously been sup¬ 
posed to exist, and the patient has even been treated by the introduction of 
bougies on this supposition—an error of practice that has terminated fatally by 
the perforation of the aneurismal sac, where it projected against the oesophagus, 
by the point of the instrument. 

The difficulty in deglutition in cases of compression of the oesophagus by 
aortic aneurism, is almost invariably referred to the episternal notch. The 
dysphagia is commonly associated with pain, or with the sensation of a cord' 
drawn tightly around the body. 

4. CBdema, with more or less lividity of the upper extremities and head 
and neck, occasionally but rarely occurs. It is generally most marked on the 
left side, and arises from the compression of the superior cava or the inno¬ 
minate veins by aneurisms springing from the fore or upper part of the arch. 

Pulsation and Tumour, in intrathoracic aortic aneurism, so far as they 
are observable externally, are always absent in the early stages of the disease, 
and very frequently continue so throughout the progress of the allection ; 
indeed, in aneurisms springing from the intrapericardial aorta or the concavity 
of the arch, death usually takes place, either by rupture into one of the serous 
cavities or the air-tube, or by the exhaustion induced by dyspnoea, long before 
the aneurism has attained a sufficient size to be recognisable externally. There 
me, however, thrde portions of the thoracic aorta which, when ahected by 
aneurism, yield external evidence by the existence of pulsation or tumour of 
the true nature of the disease. These are—1, the anterior aspect of the 
ascending aorta ; 2, the summit of the arch; and iJ, the posterior aspect of 
the descending aorta. 

1. When the aneurism is situated in the anterior aspect of tJie ascending aorta 
and comtnemement of the arch, pulsation may bo detected by pressure between 
the intercostal spaces on the right side of the sternum, and a thrill, as well as 
distinct impulse, may often be felt over that side of the chest, before any 
external tumour becomes visible ; thus simulating the beat of the heart, in 
tiddition and opposite to the seat of the true cardiac impulse. As the 
aneurism increases an external tumour appears, the wall of the chest becoming 
absorbed and perforated opposite the point of greatest impulse. 

2. When an aneurism springs from the summit of the arch, a pulsating 
tumour appears at the root of the neck, behind or even above the margin of 
the sternum, most commonly towards the right side, and occasionally rises 
so high out of the thorax, and is so distinctly felt in the neck, as to run the 
jrisk of being confomided with aneurism of the brachio-cephalic or carotid 
arteries (Fig. 379, p. 87). This error, which„has frequently been committed, 
and which has led to operations on the arteries at the root of the neck, may 
usually be avoided, except in the case of the brachio-cephalic, by the im¬ 
possibility of tracing with, the finger the lower boundary of the tumour, and 
the existence of distineft dulness on percussion, possibly of impulse or of 
auscultatory evidence of aneurism, below the level of the upper margin of 
the stemiim dr clavicle. 

8. When aneurism springs from th& poste)-ior wall of the descending aorta, a 
pulsating tumour may gradually develop itself to one side of the spine or 
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under the scapula, commonly on the left side ; and it may attain an exces¬ 
sive development, fully as largo as the head, before the patient is destroyed 
by the rapture of the tumour externally. 

Surgical interference usually avails but little in aneurisms of the thoracic 
aorta, aud in many cases it is more humane to allow the patient to die in peace 
than to torture him by any experimental surgery, which may only tend to hasten 
the fatal termination of the case. The only treatment adapted to aU cases is 
constitutional, conducted on the principles laid down in pp. 33—35, and no 
operative procedure is justifiable before this has had a fair trial. 

Cases do, however, arise in Avhich relief at least may be hoped for as the 
result of operative interference. The interesting pathological observation 
having been made by Dr. Cockle, that if the left carotid artery became 
occluded, there was a tendency to spontaneous cm*e in an aortic aneurism 
situated at its cardiac side, it was determined to make a direct application of 
this observation to practice by tying the left common carotid in aneurisms- 
of the first and second parts of the aortic arch. Accordingly in 1872 Chris¬ 
topher Heath ligatured the left carotid with much benefit to the patient in a 
case of aneurism of the ascending and transverse aorta under the care of Dr. 
Cockle. 

Other Surgeons have tried to obtain consolidation of the tumom* by endea¬ 
vouring to coagulate its contents by thrusting coils of iron-wire or cat-gut into 
its interior, but it need scarcely be said that in no case has any permanent 
success attended such operations. 

The mode of treatment which has been more frequently adopted than 
any other is galvano-puiicture; and it seems probable that in well-selected cases 
this may be productive of considerable good, or even occasionally lead to a 
complete cure. In 27 cases of aortic aneurism thus treated, which have been 
collected by John Duncan, 5 were cured, 10 relieved, 9 unrelieved, and 3 died. 
Experience has shown that with the latest improvements in the operation— 
well insulated needles and a suitable battery—there is scarcely any danger to 
life, and that even where it does no good it. does no harm. It has been applied 
in all stages of the disease, from the time when the tumour becomes sufficiently 
superficial to allow the safe introduction of the needles, to the time when it 
has perforated the chest-wall, and is on the point of bursting. In one of John 
Duncan’s cases, the life of the patient was undoubtedly prolonged for nearly 
three months after the time at which, if left to itself, the aneurism would have 
burst externally. The cases best suited for galvano-puncture, and in which 
even a cure may be occasionally hoped for, are those in which the tumour is 
of slow growth, has not yet perforated the chest-wall, and in which it can be 
diagnosed as sacculated and con^unicating with the aorta by a comparatively 
small opening. It is important also that the patient’s health should not be too 
much broken by suffering or visceral disease. When the tumour projects 
through the parietes of the thorax, forming a secqpdary sac outside, the pros¬ 
pect of cure is infinitesimally small; but even then, progress may be delayed, 
and much relief given to the patient. If the tumour have becoijae diffused, as 
may occur when it points at the back, galvano-puncture can only do harm by 
increasing the tendency to inflammation and suppuration already existing. 
For the details of the operation, see page 64. 
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There is one point in the treatment of some forms of aortic aneurism, 
that falls more Muthin the province of the Sm^eon, and on which his 
opinion may be sought. I mean the advisability of opening the windpipe, to 
relievo the patient from the distress occasioned by the laryngeal spasm that 
commonly attends many of these cases. The decision of this question is 
always an anxious one; for it must be borne in mind that, as the disease 
that occasions the spasm of the larynx is necessarily and inevitably fatal, 
the operation can only be expected to give temporary relief, and perhaps 
but a brief prolongation of life. 

In determining this question, the Sui^eon must bear in mind that simple 
laryngeal spasm is rarely, if ever, the cause of death in aortic aneurism ; that, 
although the patient may suffer greatly from this complication, he does not 
die of it; but that the ultimate cause of death is usually intrathoraciepressme, 
rupture of the sac internally or externally, or exhaustion. The operation, 
therefore, would be justifiable in those cases only in which it could be deter¬ 
mined that the spasmodic dyspnoea was purely laryngeal, and was not depen¬ 
dent on compression of the air-passages within the chest by the aneurismal 
tumour, but simply on the irritation produced by the implication of the left 
recurrent laryngeal nerve. Such cases are very rare pathologically, and 
necessarily most difficult of accurate diagnosis. As the Surgeon will usually 
get the credit of having killed the patient if he be induced to perform the 
operation, and the relief be not immediate and great, 1 would advise him not 
to operate unless the diagnosis be most clear, or in circumstances of im¬ 
minent death from liiiyngeal spasm, with the view of affording immediate, even 
if it be temporary, relief. If any operation be done, it should certainly be 
laryngotomy, and not tracheotomy. 

AnXUBISM OS' THS INNOMIBATB ABTESB7. 

Aneurisms of this artery may be either of the tubular or the sacculated kind, 
and usually give rise to a train of serious and dangerous symptoms, from their 
pressure upon important parts in their neighbourhood. Indeed, a glance at 
the relations of this artery will show the important effects that must be pro¬ 
duced by the pressure of a tumour springing from it. Before it lies the left 
innominate vein; to the outer side or behind, the superficial cardiac nerve ; to 
its left is found the trachea, and more posteriorly the oesophagus; on its 
right are the innominate vein of that side, and the summit of the costal pleura ; 
externally and posteriorly it is in relation with the pneumogastric, and more 
posteriorly and internally it lies below the right recurrent laryngeal nerve. 

Symptoms. —The general ^mptoms of an aneurism of this artery are the 
existence of a pulsating tumour of a globula® shape behind the right sterno¬ 
clavicular articulation, attended with pain, and perhaps oedema of the right 
side of the face and arm, with some difficulty in respiration, laryngeal cough, 
and dysphagia. The tumour is usually soft and compressible, filling up more 
or less completely the hollow above the sternum, and even rising as high in 
the neck as the lower margin of the cricoid cartilage ; it pushes forwards, first 
the sternal, and afterwards the clavicular portion of the stemo-mastoid muscle, 
and has occasionally been seen to extend into the posterior inferior triangle of 
the neck j and, indeed, is generally most distinctly defined towards its brachial 
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aspect. In some cases no tumour rises into the neck, but the stemiun, 
clavicle, and. costal cartilage of the first rib, arc found to be considerably 
pushed forwards beyond their natural level. In the space around the right 
stemo-clavicular articulation, and about the upper part of the sternum, there 
will be dulness on percussion. In very many instances there is no bruit, but 
merely a strong impulse with the heart’s sounds, as distinct as in the cardiac 
region, or even more so ; but in other cases there is every variety of bruit. 

Presmtre-Effects. —The most important symptoms are occasioned perhaps 
by the pressure-efFects of the tumoiur upon the neighbouring parts, affecting 
the pulse, the venous circulation, the nerves, respiration, and deglutition. 

The Fnlse is usually influenced, being much smdler and fabler in the 
radial artery of the affected than of the sound side, and in some instances 
being completely arrested ; owing, doubtless, to the occlusion of the subclavian. 
The pulsation in the right carotid and its branches is also frequently much 
less powerful than in the opjwsite vessel. These signs commonly occur before 
any external tumour is seen or can be felt, and hence constitute an important 
clement in the early diagnosis of the disease. 

Enlaorgemeixt of the Superficial Veins of the neck and right upper 
extremity is of frequent occurrence, the external jugular being the vessel that 
is usually first dilated ; at a more advanced period the superficial subcutaneous 
veins of the upper part of the right side of the chest ’often become tortuous 
and form a dense plexus in this situation, while many anastomose with the 
cephalic and thoracic veins above, and the superficial epigastric below. As 
the pressure increases, mdema commences in the right eyelids and hand, and 
may speedily extend to the whole of the head, lace, and arm, which become 
hard and brawny in consequence of serous infiltinition. In one instance I 
have seen the left arm become suddenly cedematous, the left innominate vein 
Ijeing pressed upon. In these cases the eyes become staring and prominent, 
and the lips, nose, and features livid and tm^id with blood, as well as cedema¬ 
tous, BO as to greatly alter the expression of the countenance. 

Fain of a dull aching character is experienced in the situation of the 
tumour, from the compression of the neighbouring structures. But, early in 
the disease, and among some of the first symptoms, the jjatient often experi¬ 
ences sharp shooting pains, apparently of a rheumatic or neuralgic character, 
in the arm and the side of the head and face, arising from pressure upon, and 
irritation of, nerves of the cervical and brachial plexuses. Taking the course 
of the ascending and descending filaments of the cervical plexus, the pain 
shoots up the side of the head and neck, over the shoulder and upper part of 
the chest j or, from pressure upon the brachial plexus, it radiates down the 
hand and arm, being usually esptcially severe about the elbow and fingers. 
The muscular power of the right arm also commonly becomes impaired. 

Dyspnoea is of very common occurrence, and of veiy varying degrees of 
intensity, from slight difficulty in breathing up to, fatal asphyxia. It may 
proceed either finm irritation of the larynx, in consequence of compression 
of the recurrent nerve ; or from pressure on the trachea. When it depends on 
laryngeal irritation, the voice is hoarse, husky, or whispering ; and there is a 
dry, croupy, and jmroxysmal cough, usually accompanied by expectoration of 
thin frothy mucus. In these cases, after death, the recurrent nerve will be 
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found to bo stretched out and greatly elongated by the pressure of the tumour 
(Fig. 875). Compression of the trachea, which becomes flattened and curved 
over to the left side by the protrusion of the tumour, is a common cause of 
dyspnoea, and is not unfrequently associated with the laryngeal irritation. 

More rarely by far, the right bronchus 
is compressed by the extension of the 
tumom* downwards. 

Dysphagia is of sufficiently fre¬ 
quent occurrence, and varies from slight 
uneasiness in deglutition to an impos¬ 
sibility of swallowing anything except 
fluids. I have never seen it occur with¬ 
out having been preceded by dyspnoea; 
and, in every instance that'has fallen 
mider my observation, it has been 
associated with laryngeal irritation. 
The coincidence of these two symptoms 
is readily explained by the anatomy of 
the parts ; the recm’rent nerve, lying 
between the sac and msophagus, must 
sufier compression before the mucous 
canal'be interfered with. 

PilOGNOSis. —The prognosis of bra- 
chio-cephalic aneurism is in the highest 
degree untavourable, though the disease frequently does not run a rapid course. 
If it extend upwards and outwards, the tumour may acquire a very large size 
before any very important organ or part is implicated ; but if it press back¬ 
wards and inwards, it may prove fatal at any early period. I know of no 
case in which such an tmeurism, if left to.itself, has imdergone spontaneous 
cure, and but few instances in which the rupture of the sac has taken irlace. 
The most frequent cause of death is asphyxia, from spasmodic closure of 
the larynx induced by irritation of the recurrent nerve ; or from pressure on 
the trachea. 

Diagnosis. —^The diagnosis of innominate aneurism is usually sufficiently 
easy, if attention be paid to the symptoms that have just been detailed. But 
at times the difficulty is unavoidably so great as to baffle the most sagacious 
Physicians and most experienced Surgeons ; that which has during life been 
considered to bo an aneurism of the innominate artery, having, after death, 
proved to be one of the summit of the aortic arch rising up into the root 
of the neck behind the right stemo-mas(oid, or overlapping the brachio¬ 
cephalic trunk. The task of overcoming this difficulty in diagnosis must 
be left to the tact of the Surgeon. But it is impossible to over-estimate 
its importance, when the question of ligaturing the arteries at the root of the 
neck for a supposed ■•innominate aneurism is contemplated; for, in at least 
three out of the nine cases in which this operation has been done, the arch 
of the aorta has been found to be the seat of disease ; in two of the cases the 
innominate being unaffected by aneurism. And I ani acquainted with a 
fourth case, in wliicli the operation was commenced, but was abandoned, as 



Fig. 375.—AneuriKiu <»f Uio Timotiiinatc Artery 
iiiul Hti*ctelniig tlie JU*<'iuivut Km- 
rjnigcal Nerve, and jaiHliing the, Trarhea to t)ic 
Left Side. (Back V'iew.) 
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the subclavian could not be reached ; the patient dying a few days afterwards, 
the aneurism was found to be aortic, rising up into the root of the neck, the 
innominate being sound. 

Tbeatment. —There are several instances on record in which a properly 
conducted course of constitutional treatment has cured the patient: thus a case 
of Luke’s was permanently cured by small and repeated bleedings, conjoined 
with the administration of digitalis. In connection with such treatment, distal 
pressure might be employed, as in a case that .derived benefit from this plan 
in Syme’s hands. 

In aneurism of the innominate, the vessel is so short, and the sac so situated, 
that it is impossible to attempt to apply a ligature on the cardiac side of the 
tumour. What resource, then, does surgery offer in these cases beyond the 
employment of constitutional and dietetic means ? It may bo answered to 
this, that, if those measures fail in arresting the disease, our choice must lie 
between two alternatives ; leaving the patient to his fate, or having recourse 
to the application of the ligatiure on the distal side of the tumour. On 
looking on the innominate artery with reference to the distal operation, we 
are struck by two peculiarities in the vessel, which must necessarily modify 
to a considerable extent not only the seat of the operation, but the principle 
on which it is conducted. The fii-st peculiarity to which I allude is the 
shortness of the tnink, which mtikes it impossible to apply the ligature to 
the vessel itselfi but renders it necessary to deh’gate one or both of its terminal 
branches. The other peculian’ty is, that in no circumstances can these vessels 
be so ligatured as to arrest the Avhole of the blood sent into the artery ; for,' 
although the circulation through the carotid may be entirely stopi)ed, yet 
it is impossible, from the seat and extent of the disease, to tie the sub¬ 
clavian at any point except beyond the scalcni; hence that blood which is 
destined for the supply of the branches of this vessel—the vcrtebrals, the 
thyroid axis, the internal mammary, and the first intercostal—must continue 
to be propelled into and through the sac. Three distinct modifications of 
the distal operation have been proposed and resorted to for the cure of 
aneurisms in this situation : ]. Ligature of the SubclaAian alone; 2. Liga¬ 
ture of the CWotid alone ; and 3. Ligature of Both Vessels with an interval 
of greater or less extent. 

1. Iiigatnre of the Subclavian only (Fig. 870, p. 80) has been prac¬ 
tised in four cases, the results- of which are exhibited in the following Table ; 
two were soon fatal, and the partial success in one of the other cases may be 
fairly attributed in a great measure to the accident of the carotid having been 
occluded. The results of this practice have certainly not been sufficiently 
favourable to justify the Surgeon jn repeating an attempt of this kind, opposed 
as it is to the known principles on which the distal operation effects a cure. 
For, supposing, as we may safely do, with Wardrop, that only one-third of the 
blood that is sent into the innominate finds its way Jihrough the extrascalcnal 
portion of the subclavian, the remainder being destined^or its branches and the 
carotid in equal proportions, what fact can be adduced or principle laid down 
from which we can expect to obtain the cure of an aneurism in close proximity 
to the heart, by cutting off so small a proportion as one-third of the supply of 
the blood sent into it ? 
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AXEURIS3IS OF INNOMIXATE TREATED BY EiaATURE OP SUBCLAVIAN ONLY. 


OPEKATOK. 

HEX. 

AGE. 

RKHUr.'l'. 

CAUSE OP 
DEATH. 

REMARKH. 

1. DUPCY- 

m. 

40. 

Died on 

Exhaustion, 
following 
cough and 
secondary 
haemoiThage. 

Subclavian ligatured iramedi- 

1 TBEX. 



ninth day. 

ately above clavicle. Tumour 
diminished, but pulsations con¬ 
tinued. Aneurism of subcla¬ 
vian, with dilatation of inno¬ 
minate and aorta. 

2. Wardbop. 
1827. 

f. 

4.5. 

Died two 
years after 
operation. 

♦ 

Exhaustion, 

Subclavian ligatured beyond 
scalcni; the pulsations in and 
size of tumour diminished, 
and reBjuration became freer; 
on the ninth day pulsation re¬ 
appeared in right carotid, in 
which it had ])reviously been 
absent. (We may ascribe, 
success of operation to this 
circumstance.) 

Laugier. 

1834. 

m. 

57. 

Died a month 
after 

operation. 

Asphyxia. 

Vessel ligatured immediately 
above clavicle. Aneurism of 
brachio-cephalic ; aorta was 
dilateil. and right carotid 
obliteratc<l by the pressure of 
the tumour. 

4. Broca. 

m. 

.50. 

Died six 

Gangi’dnc 

Tumour had not much dimin- 

18C.2. 


1 moiitlis after 

I operation. 

of lu6g. 

■ 

ished, but became hai'der, 
Aftcrw'ards increased in size. 


2. Zdgatnre of the Carotid oxily (Fig. 377, p. 30) has been practised 
in about twenty-four cases, as recorded in the annexed Table, and in . cffie case 
only does the disease appear to have been materially benefited ; andPro that 
instance the good eflects can scarcely be attributed to the operation, but must 
mther be looked upon as an effort of nature to effect a spontaneous cure, the 
sac becoming inflamed and suppurating, and the arteries of the arm and head 
on the side affected undergoing obliteration. Key’s patient died in consequence 
of the .left carotid becoming occluded, and the brain being deprived of its 
proper supply of blood. And in several other cases death is referred to 
hemiplegia and other cerebral diseases. 


ANEURISMS OF INNOMINATE TREATED BY LIGATURE OP CAROTID ONLY. 


OPERATOR. 

EKX. 

AGE. 

REHULT. 

CAUHB OF 
DEATH. 

REMARKH. 

1. Evans. 

1828. 

lU. 

30. 

Recovered : 
Ihdng in 18C3 
—thirty-foui‘ 
years after 
operation. 


Tumour diminished for a few 
days after operation, but at 
end of seven days inflam¬ 
mation of the sac set in, 
followed by obliteration of 
arteries of right ann and 
the branches of the carotid. 
At the end of a ycSir tumour 
still existed, with constant 
pulsation. Next year the 
sac suppurated, and dis¬ 
charged much pus. 
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ANEURISMS OE INNOMINATE TREATED BY EIOATURE OF CAROTID ONLY— 

(continmd). 


OPKRATOIt. 

6£X. 

AGE. 


OAUHK OK 
DEATH. 

RlilMAnKfl. 

2. Mott. 

1829. 

m. 

55 . 

Hieil seven 
months after 
oiMjration. 

Asphyxia. After operation, radial pulse 
i on affected side disappeared; 

1 and tumour in neck was 
i much diminished. After 
! death, no external appear- 
i ance of tumour ; internally 
, it was as largo as a double 
^ fist. 

9. Aston Key. 
1830. 

f. 

()1, 

Died, four 
hours after 
operation. 

Narrowing of 
vcrtebml 
arteries; br.ain 
not reeeiving 
sufiScient blood 
for its 
functions. 

Aneurism of innominate and 
of arch of aorta found. Tlie 
orifice of left carotid nearly 
occliulcd, and vcrtcbrals 
smaller tlifin natural. 

4. Neumeistbk. 
1830. 

liU 

51. 

Death fifth 
day. 

Hemiplegia. 

Aneurism confined to inno¬ 
minate. Cerebral symptoms 
set in on fifth day. 

0 . Mobbison. 
1832. 

m. 

42. 

Recovered 
from opera¬ 
tion, died 
twen^ 
nionttis 
afterwards. 

Suddenly; 
cause not 
stated. 

Ancuiism of innominate and 
c.arotid f<nind. Arch of 
aorta diseased. Right ca¬ 
rotid <lilated into a sac as 
high as part ligatured, and 
plugged by dense fibrinous 
lamiuic. 

G. Dohlhofe. 
1837. 

f. 

37. 

Death fifth 
day. 

Ucmijdegia 
and disease of 
brain. 

Aneurism of innominate and 
root of carotid. Cerebral 
symjitoms set in iifime- 
diatcly. 

7. FEBGUS.80N. 
1841. 

m. 

0(>. 

Died on 
seventh day. 

Pneumonia. 

Aneurism of innominate- an<l 
subclavian tumour, and pul¬ 
sation decreased after opera¬ 
tion. Tumour nearly filled 
with firm laminated co.agu- 
lum ; no jdug in carotid. 

8. Hutton. 

1842. 

m. 

30. 

Died on sixty- 
sixth day. 

Bronchitis, 
infiammation, 
suppuration, 
and ulceration 
of sac into 
trachea. 

Tumour diminished after li- 
giiture. Size and pulsation 
less. After death, tumour 
contjiined pnruleiit matter 
and gi-umous blood; had 
opened into trachea. Bight 
carotid and subclavian con¬ 
tained firm eoagula. 

9. COBSA. 

1842. 

f. 

GO. 

Died on 
second day. 

Diffuse 

cellulitis. 

Aneurism of innominate and 
root of carotid. Subclavian 
and arch of aorta dilated. 

10. Campbell. 
1844. 

m. 

48. 

Died on 
nineteenth 
day. 

Pneumonia. 

Tumour began to disappear 
after the vessel was liga¬ 
tured. After death, aneur¬ 
ism of innominate and 
tmnsverse jiortion of arch, 
and dilatation of aorta as fai' 

11. Rompani. 
1844. 

m. 

70. 

Die4 

twenty-first 

day. 

Secondary 
haemorrhage, 
on sixteenth 
and nine¬ 
teenth days. 

as diaphragm. 

Aneurism of innominate and 
carotid, nearly filled with 
fibrine. 

12. VlLABDBBO. 
1847. 

m. 

70, 

Died on 
twenty-first 
day. 

• • • 

Aneurism of innominate and 
carotid. Deposit of fibrine 
in sac. 
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ANEUMSMS OP INNOMINATE TBEATBD BY LiaATUBE OP CAROTID ONIiY— 

(conUmted). 





BEHULT. 

CAUSE OF 
DEATH. 

BEMABKS. 

13, Weight. 
(Montreal.) 
1863. 

m. 

70. 

.Died on 
sixtieth day. 

Hemiplefria 
from cerebral 
abscess. 

Tumour solidified by lami¬ 
nated fibrine. Subclavian 
pervious, with canal through 
tumour leading to it. 

14. Broadbent, 

1860. 

15. A. Newton. 

m, 

ni. 

60. 

Died on one 
hundred and 
fifteenth day. 

Died on 
twelfth day. 

Exhaustion, 
from secondary 
hasmorrhage. 

Effusion into 
chest. 

No alteration produced in 
tumour by .the ligature. 
Secondary haemorrhage re¬ 
curred several times. 

16. Hutchinson 
1867. 

m. 

48 

Died on 
forty-sceond 
day. 

Asphyxia. 

Aneurism of innominate, roots 
of carotid and subclavian 
and aortic arch, all filled 
with coagula. 

17. Hewson. 
1867. 

m. 

51. 

Dietl on 
seventh day. 

Pulmonary 
symptoms and 
asphyxia. 

Aneurism of innominate and 
arch of aorta, partially filled 
with firm coagula. 

18. PiBOGOFF. 

m. 

al)t. 

40 

Recovered 

from 

operation. 

. .. 

Patient left hospital two and 
a half months after opera¬ 
tion, when tumour was 
smaller, and the pulsation 
less marked; hut aneurism 
not enred. 


Noth. —III addition to the cases given in the taldc, a fatal case is recorded liy John Scott {18:M) and two 
liy Nussliaum. All three died ttniu rujiture of tlie sac. Knowles records a ense wliie.h temilnated fatall.v 
from niiojilexy, and O’Shanghiiessey one in which galvauo-iinuctui’e was unsucce.ssfiiUy ajijdied after tlic 
oiierntion had failed to give relief. A fatal ease is also nttrilmteil to Ordilo (18511 ?) but no particulars eon 
bo asceitained. Voida once perfonued the opcintion, but after tlie deatli of the patient no aneurism was 
found. Holmes, after eareflilly investigating tlie evidence, is of opinion that the cases in the above table 
attributed to llompani and Vilaitlelio are in reality only one case. In 1852? pirogotl’ligatured the left 
<iarutid in a case of aneurism (>f the aorta and innoiiiinato. The ]>atient died hemiplegic. In 1873 Heath 
ligatured the lett eamtid in a' case of innominate aneurism, llie i>aticnt dieil almost imihediatcly apjiarenUy 
fmni want of supply of blood to the bnun. The right vertebral was obliterated, and the sac of the aneurism 
■jirojected behind the right carotid, so as to interfere considerably with the ilow of blood through it. 

8 . In fifteen cases botli the Carotid and Subclavian Airteries hare been 



Braehio-cephalic Aneuristn: 
Ligature of the Subclavian 
only. . 


Brachio-eephidie Aneurism: 
Ligatiu-e of the Carotid only. 


Braehio-cephalic Aneurism; 
Ligature of tlie Subclavian 
and Carotid. 
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tied (Fig. 878). In one of the most favourable of these, that by Feam, two 
years elapsed l^tween the Mgature of the carotid and that of the subclavian ; 
the patient dying three months after the second operation : the sac was filled 
with laminated coagulum, and appeared to be undergoing spontaneous cure. 
{See Table, below.) The third case is remarkable as being the first instance 
in which both the vessels were tied simultaneously, and from the patient 
having lived for six days after the occlusion of aU the arteries supplp'ng 
the brain except the left vertebral. Heath’s case is remarkable, as being 
the first in which simultaneous ligature of both arteries was followed by 
recovery. 

ANEURISMS OF INNOMINATE TREATED BY LIOATURE OF CAROTID AND 

SUBCEAVIANj* 


orERATOlt. 

8KX, 

A(?R. 

CARfKTII) 

LIGATURED. 

SUDCLAVIAN 

LIGATURED. 

REMAKKR. 

1. FKAItN. 

£. 

28. 

Auj?. .30th, 
i83G. 

Aug. 2nd, 
18.38. 

Died nearly four months after 
second operation from pleurisy. 
Sac of aneurism of innominate 
filled with dense organised coagu¬ 
lum ; except a channel of the 
size of artery for the passage of 
the blood. 

2. Wickham. 

m. 

55. 

Sept. 25th, 
18.30. 

Dec. .3rd, 
1830. 

Tumour diminished after ligature 
of carotid, and dyspneea ceased 
for a time; but symptoms re¬ 
turning, subclavian was tied. 
Relief of symptoms ensued; but 
tumour increased, and patient 
died two and a half months after 
first bursting of sac. 

! ii. Rossi. 

1 

i 


" 

Carotid and 
sixnultai 

subclavian 

aeously. 

Death in six days. Occlusion of 
left carotid and right vertebral 
arteries; circulation of brain 
carried on by left vertcbi’al 
only. 

1 4. Malgaignb 



April .3rd, 
1845. 

Oct. 17th, 
1845. 

Died on the twenty-first day after 
the second operation. Carotid 
obliterated ; subclavian still 

r>. Bickebsteth 
18C4. 

in. 

34 

May lOtli, 
1864. 

Seven weeks 
after liga¬ 
ture of. 
carotid. 

Marked improvement after liga¬ 
ture of carotid. That of sub¬ 
clavian very difficult, owing to 
close proximity of the sac. Died 
Sept. 20. 

C. C. Heath. 

f. 

.32 

Subclavian and carotid 
simultaneously. 

Nov. 2l8t, 1865. 

Heath’s patient lived a very in¬ 
temperate life for four years after 
the operation, and died from the 
giving way of the aneurism in 
front of the sternum. The pre¬ 
paration in the museum of the 
College of Surgeons shows the 
aneurism to have been entirely 
aortic, springing from the right 
side d£ me ascending portion of 
the arch.* There can be no doubt 
that the patient was benefited 
and her life prolonged by the 
operation, the disease being sta¬ 
tionary for two years. 


vou n. 
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AITEURISMS OP INNOMINATE TKEATED BY LIGATURE OF CAROTID AND 

SUBCLAVIAN — contimuid. 


j OI'KUATOR. 

8 KX. 


CAttOTID SUBCLAVIAN 

LIGATURED. | LIGATURED. 

1 

nEMAHKS. 

1 7. J. C. Hut- 

; CHISON. 

(Brooklyn.) 

m. 

48 

Subclavian and carotid 
simultaneously. 

Jan. 16th, 1867. 

Death on forty-first day from suf¬ 
focation dependent on tracheal 
obstruction. The aneurism in¬ 
volved the brachio-cephalic, the 
origins of the carotid and sub¬ 
clavian, and arch of aorta. 

s. Maunder. 

m. 

37 

Subclavian and carotid 
simultaneously. 

Sept. 18th, 1867. 

Died on sixth day. Clot in aneu¬ 
rism extended into and choked 
the aorta. 

0. Sands. 

f. 

43 

Carotid and subclavian 
tied Simultaneously. 
July 16, 1868. 

Six months after operation, aneu¬ 
rism not cured, though size and 
pulsation diminished. 

10. J. Lank. 

f. 

45 

Carotid and subclavian 
tied simultaneously. 
Sept. 20,1871. 

At first slight imi>rovcmcnt, fol¬ 
lowed by rapid increase of 
aneurism. 

11. T. Holmes. 

in. 

45 

Carotid and subclavian 
simultaneously. 

Nov. 9, 1871. 

Death a few weeks after opciation. 
galvano-puncture having pre¬ 
viously been applied. 

12. McCarthy. 

m. 

50 

C.arotid and subclavian 
si multaneousl y. 

Oct., 1872. 

L’l. F. Ensoe. 

m. 

50 

Carotid and subclavian 
simultaneously. 

Sept. 8, 1874. 

Recovery. Diininutioii in activity 
of iincmism. ’ 

14, Hobart 
( of Cork) 

f. 

25 

Simultaneous in 1839. 

First part of subclavian tied. Died 
of secondary hffimorrhage. Aneu¬ 
rism of th(i aorta. 

15. Durham. 


... 

Himultaneons. 

Died on eighth day of “ sliock.” 


It was attempted in 18C8 by Chcvers, but tbe subclavian vein was wounded 
and the patient died in two hours ; and in another case Hodges performed the 
operation, but after death on the eleventh day no aneurism was found. 

A resume of the cases of aneurism of the innominate, in which the operation 
of ligaturing one or both arteries beyond the sac has been performed, having 
thus been given, the question arises whether these operations, or any of them, 
should retain a place in surgery. This question may be examined in two 
points of view : 1. As to the principle on which these operations are performed ; 
and 2, As to their results in practice. For the success of the distal operation, 
it is requisite that there be no branch given oft^ either from the sac or between it 
and the ligature; or that the current of blood through the sac be at least so far 
diminished as to admit of the deposition of laminated fibrine in sufficient quan¬ 
tity to fill it up, by a process similar to that which happens in a case of aneurism 
treated by the Hunterian method. In order that tlds may be accomplished, it 
is certainly necessary that the greater portion of the blood passing through the 
sac be arrested ; for, if the current that is sti]^kept>!up be too free, the tumour 
will continue to increace, as we have seen ha|>pen in cases of inguinal aneurism 
in which the femoral artery has been ligatured below the epigastric and the 
circumflex ilii, the current through which has been sufficient to feed the sac in 
such a way that a cure could not be accomplished. If, therefore, but one 
of the vewels leading from the brachio-ccphalic, as the subclavian beyond the 
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Bcaleni, be tied, and but a third of the blood circulating through the main 
artciy be arrested, are we justified in hoping that the circulation through the 
sac will be so influenced by the deprivation of this small quantity, that the 
remaining two-thirds of the blood, which will still pass through for the supply 
of the carotid and the branches of the subclavian, will gradually deposit those 
fibrinous lamime by which obliteration of the tumom.’ is to be effected ? Should 
we not rather expect that the larger current will be too poweifiil to allow the 
formation of these layens, and will continue to distend the sac in such a way 
as to prevent its contraction ? Surely, if the comparatively small and feeble 
streams of blood, that pass through the epigastric and circumflex ilii, are suffi¬ 
cient to interfere with the cure of an inguinal aneurism after the distal ligature 
of the femoral, the strong current that sweeps through the carotid and the large 
branches springing from the subclavian, with the full force derived from close 
proximity to the heart, will most probably be sufficient to prevent all lamination 
in an aneurism of the innominate. That the arrest of the circulation through one 
of these vessels only is not sufficient to influence materially the growth of the 
aneurism, is evident likewise from what is not unfrequently observed after 
death in cases of this kind—one or other of the vessels being found compressed 
and obliterated by the pressure of the sac, or plugged by fibrine, and yet no 
alteration in the tumour resulting. These cases, which are tolerably numerous, 
would of themselves have been sufficient to prove that something moi*e than 
this amount of obstruction is required, in order to effect proper stratification of 
fibrine irt the sac; and if we turn to the result of the twenty-eight cases 
in which either the carotid or the subclavian has been ligatured, we shall 
find that in one case only, that operated on by Evans of Belper, has a cure 
been effected; and in this instsince how was it accomplished ? According 
to the principle on which it was attempted to be cstabhshed ? Certainly 
not ; but, as will be seen by attention to the details of the case, and as has 
already l)een pointed out with much acuteness by Guthrie, by the accidental 
setting up in the ai'tery of inflammation, which extended to the sac, and thus 
obliterated it. 

In the case (that of Mrs. Denmark) in which Wardrop tied the subclavian 
for the em’e of aneurism of the brachio-cephalic, there is some reason to doubt 
whether the an’est of the progress of the tumour was owing to the h'gature of 
the subclavian artery, or whether it was not much influenced by the obstruc¬ 
tion which existed in the carotid for nine days after the operation, during 
which time so abundant a deposit of laminated fibrine might have occurred as 
to arrest the progress of the disease for some length of time. In this case, 
also, Guthrie supposes it probable that the inflammation of the tumour might 
have led to its obliteration. 

h’rom a cai'eful consideration of all the circumstances of the cases in which 
ligature of one vessel only, either subclavian or carotid, has been employed for 
brachio-cephalic aneuri 8 tn),wi|^are, I think, fully justified in concluding that in 
sixteen of the cases the fatal result was accelerated, o 6 curring as a consequence 
of the ligature of the vessel; *in three the progress of the disease was not 
materially interfered with 5 in two it was arrested, the patients living for 
twenty months and two years respectively; and in one case only the disease was 
cured. The improvement in two of the cases was the result of accidental cir~ 
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cumstanccs; which were, unexpected^ ejid uneonnect^*'iii apy way with the 
principles oti which the operation Was Undertaken. These results would not, 
in my opinion, justify any ^urgeon in again making an attempt to cure an in¬ 
nominate anemism by the ligature of either the subclavian or the carotid artery 
alone, the patient haying been directly killed by the operation in two-thirds of 
the cases.. Of the remaining third, in ohe-half the patients recovered from 
the operation, but the disease ran its course as if no such procedure had been 
adopted ; and in the remaining slender percentage of cases the improvement 
that took place in two, and the cure in the one solitary instance, w’cre duo to 
accidental circumstances unconnected with the operation, and which con¬ 
sequently might have developed them selves equally if none had been performed. 

We have yet to consider the operation in which both arteries are ligatured. 
This double operation may either be performed, with an internal between the 
application of the two ligatures, sufficient for the establishment of collateral 
circulation ; or the two vessels may be ligatured simultaneously. The former 
plan has been adopted in four cases; the latter in eleven ; not a siifficient number 
for any safe deduction. In one of the four cases in which an interval 
intervened between the two operations (Foam’s), the txunour seems to have 
undergone a cure, being filled with dense laminated fibrine : but the patient 
died eventually of pleurisy. In another case (Wickham’s) no good results 
followed the operation, death occurring from bursting of the tumour. The 
third case (Malgaigne’s) died from the second-operation. The fourth case 
(Bickersteth’s) also died. In the ele^'en cases in which both vessels were liga¬ 
tured simultaneously, death occurred in one instance in consequence of the left 
carotid and right vertebral being accidentally occluded, and the cerebral circula¬ 
tion being then solely dependent on the left vertebral; in another (Hutchison’s), 
from compression of the trachea and consequent suffocation; and in a third, from 
the aorta being diseased and plugged with clot. In two csiscs only (Heath’s and 
Ensor’s) was the operation followed by marked improvement, though not by 
cm-e of the aneurism, which in Heath’s case proved to be aortic. In Hutchison’s 
case there is reason to believe that the cai*otid only was tied, the ligature having 
been applied to the sheath of the subclavian instead of to that vessel itself, which, 
after death on the forty-first day, was found plugged by old coagulum, but with¬ 
out any sign of having been tied. In five of the remaining six, the patients 
died. As I have just said, these cases are not sufficiently numerous or free 
from modifying circumstances to enable us to draw any definite inference from 
them : we must therefore revert to the principle on which this operation 
should be undertaken. This will differ materially, according to .whether the 
two arteries are ligatured simultaneously, or with a sufficient interval for the 
re-establishment of collateral circulation. 

If an interval of two years, as in the first case, or even of two-and-a-half 
months, as in the second instance, be allow^ed to elapse between the ligature of 
the carotid and that of the subclavian, the operation reduces itself essentially to 
that of the ligature of a* single artery, which, as, has already been shown, is 
insufficient to induce those changes in the sac that are necessary for the accom¬ 
plishment of a cure. If the patient survive the effect of the ligature of the 
carotid for a few weeks, sufficient time will have been afforded for the 
proximal end of the subclavian, the vertebral artery, and the thyroid axis 
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to take upon themselTcs 'a great increase of deYelopment—the collateral 
circulation being carried on by them and not by the left carotid; so that, 
by the time that the subclavian comes to Ixs ligatimcd ’beyond the scaleni, 
the sac will stUl continue to be traversed by a current of blood 'for the supply 
of the branches of the subclavian, dilated beyond their normal size, 
in consequence of the task of supplying the right side of the neck, face, 
head, and brain being principally thrown upon them. This current through 
the proximal end of the subclavian, increased as it will have been by the 
w'hole of that blood which is destined to supply the place of that wluch should 
pass by the carotid, will place the sac in nearly the same condition as it W’as 
before the ligature; and will consequently, for the reason that lias already 
iKjen given, be too pow'crful for a cure to take place in the course of its 
stream. 

It now remains for us only to consider the simultamous ligature of both 
vessels—an operjition that has been performed eleven times. In reasoning 
upon the simultaneous ligature of the two vessels, we must consider two 
l)oints : 1. In what cojiditiou do we place the sac ? 2. Is the danger of the 
patient much increased ? 

So far as the sac is concerned, it is impossible to place it in a better condition 
for the deposit of fibrinous matter ; two-thirds of the blood flowing through 
it being arrested, and that only traversing it which is destined for the 
supply of the branches of the subclavian. It is by no means improbable 
that even this stream may yet be too large and forcible to allow the process 
of occlusion to take place, yet it is impo^ible still further to diminish it; 
and if the aneurism be siicculated, and project from one side of the innominate 
artery, particularly to its internal or mesial aspect, it is by no means impossible 
that it may be sufficiently removed from the stream to allow consolidation of 
its contents. 

Does it add to the danger of the patient to ligatimc these two vessels 
simultaneously rather than separately ? I think not. If |he risk of a double 
operation is to be incurred, I cannot think that it would b& positively increased 
by the two being performed at once, instead of at separate intervals ; the whole 
of the vessels that serv'c to maintain the collateral circulation in the head and 
upper extremity—the vertebral, inferior thyroid, suprascapulai’, posterior 
scapular, and cervical—^being left without interference. And the result that 
has foUow-ed the limited number of these operations corroborates the justice 
of this opinion, for we find that the patients recovered from the operations in 
seven out of the eleven cases. 

But the result of these seven ^ases, so far as the aneurism itself was concerned, 
was by no means satisfectory. In Heath’s case, although the patient survived 
the operations for four years, yet the disease proved at the post mortem 
examination to have been an aneurism of the arch of the aorta, and not of 
the mnominate; Ensor’s c^.. is stiU incomplete,*th» operation having been 
performed late in 1874 ; whilst the report in Sands’ case, within six months after 
•the operation, shows that the aneurism was then not closed, although smaller 
and less active. In Hutchison’s case, the aneurism involved aU the neigh¬ 
bouring arteries. In Maxmder’s, it appears to have been aortic as well as 
brachio-^ephalic; and in Jtane’s and Holmes’ cases no benefit appears to be 
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attributable to tbe operation. So far, then, as actual results go, it is evident 
that but very little, if any, benefit has been derived from this operation in the 
great majority of the cases in which it has been done. The patients would 
probably have had.an equally good, if not a better, prospect of life, if treated 
by palliative and constitutional means ; for it must not be forgotten that 
patients with aneurism of the innominate have been cured by such means, which 
cannot be said of the operation. Added to alb these considerations, there is 
extreme difficulty in the diagnosis, not only of the exact extent of an iimo- 
minate aneurism, w'hether it implicate the aortic arch or not, but whether it be 
an aneurism of the arch or of the brachio-cephalic. And I confess that I do 
not think that, however strong a priori reasoning may bo in favour of this 
operation, the results, hitherto obtained have been such as to encourage a 
repetition of it. 

ANBIUBISM OF THBJ CABOTID ABTKBY. 

Aneuxismal Variz of the Carotid Artery and of the Jugular Vein, 

as the result of punctures and stabs in the neck, has been met vith in a 
sufficient number of instances to establish the signs and treatment of such a 
condition ; and an instance is related by Mackranrdo, in which a communication 
was established between these vessels as the result of disease ; but I am not 
acquainted with any case of Varicose Armirism of these vessels having been 
recorded. The Signs of aneurismal varix in this situation present nothing 
peculiar ; and the Treatment must be entirely of a hygienic character, no 
operative interference being likely to be attended by any but a fatal result. It 
is the more desirable not to ij^terfere in these cases, as the disease does not 
appear to shorten life. 

Spontaneous Aneurism of the Carotid is not of very unfrequent occur¬ 
rence : in Ci’isp’s table of f);*)! aneurisms, So were of the carotid ; and it ranks 
in order of frequency between those of the abdominal aorta and of the sub¬ 
clavian. It occurs more frequently in the female than any other external 
aneurism ; thus, ofl^he 25 cases alluded to, 12 were in women, owing probably 
to its seldom being' the result of violence, but generally arising from disease of 
the coats of the vessel. In Holmes’ table of 837 aneurisms, 11 were of the 
common carotid, 10 l>eing spontaneous, and 1 traumatic. Three of the former 
Avere in women. This anetirism is also remarkable as occurring at earlier ages 
than most others : thus, Hodgson has seen it in a girl of ten ; and Sykes, of 
Philadelphia, in one of en^tecn. The right carotid is much more commonly 
affected than the left, and the upper portion of the vessel than the lower ; 
indeed, the bifhrcation is the most common seat of aneurismal dilatation. The 
root of the right carotid not uncommonly is dilated • but I have nei'er seen or 
heard of a case in which the left carotid, before emerging fi*om the chest, has 
been affected. 

Symptoms. —A carotid ahcimism in the earl/ stage presents itself as a small, 
ovoid, smooth tumour, with distinct pulsation and bruit, and a well-circum¬ 
scribed outline. It is commonly soft and compressible, diminishing in size on 
pressure, and expanding again with the usual aneurismal dilatation. As it 
increases in size, it becomes more solid, occasions shooting pains in the head 
and neck, and, by its pressure, on the pharynx, oesophagus, and larynx, jproduces 



DIAGNOSIS OF CAROTID ANEURISM. 87 

difficulty in deglutition and respiration: sometimes the salivary glands ax-e 
much irritated. After a time, the cerebral circulation becomes interfered with, 
giving rise to giddiness, impaired vision of the corresponding eye, noises in the 
ear, aqji a tendency to stupor. These symptoms may each be owing to com¬ 
pression of the jugular, or to difficulty in the transmission of the blood through 
the txmiour. The size that these aneurisms may attain varies greatly; usudly 
they are confined to the space under the angle of the jaw, but not unfrequently 
they may occupy the greater part of the side of the neck. If they be allowed 
to inci-ease without interference, death may happen, cither by rupture exter¬ 
nally, or into the pharynx or oesophagus; by asphyxia, from pressure on 
the larynx or rccxxrrent nerve ; or by starvation from compression of the 
oesophagus. 

Aneurisms of the carotid are usually of slow gx-owtli, and may sometimes 
exist for a considerable number of years without giving rise to any special 
inconvenience : this is more particularly the case when they are seated at the 
bifurcation of the artery; when at the root, they are more likely to be attended 
by injm-ious pressure-effects. 

Diagnosis. —The diagnosis of carotid aneurism is witliout doubt more diffi¬ 
cult than that of any other foi*m of external aneurism : the best proof that 
it is so, may be found in the fact that, of the cases in which the carotid 
artery has been ligatured for supposed aneurism of it or its branches, in several 
instances no such disease existed—solid cysts, 
or other tumours of the neck having been mis¬ 
taken for aneurism, and this by Surgeons of 
great and aclcnowledged repute. 

The diagnosis of aneurism of the loAver part * 
of the carotid from similar disease of ollm' 
arteries at the root of the neck, as of the sub¬ 
clavian, A'ertebral, and brachio-cephalic, and the 
arch of the aorta, is surrounded by difficulties, 
which can only be cleared up by a careful 
stethoscopic examination of the part. In some 
aneurisms of the arch of the aorta, the sac rises 
up into the neck, so as closely to simulate a 
carotid anem’ism, as in the annexed cut (I'ig. 

870) ; and this greatly increases the difficidty 
of the diagnosis. In such cases. Holmes suggests 
that the effect produced by carefully applied 
distal pressure may aid in the diagnosis. If^ 
after a few hours, when the collateral circula¬ 
tion should be commencing to enlarge, the sac shows no signs of diminished 
tension, the case is very probably one of aortic aneurism. The principal 
affections of the neck, however, with which aneurism of the carotid may 
be confoimded, are varix of the internal jugular vein, enlarged lymphatic 
glands, abscess, tumours, cysts in the neck, and pulsating bronchocele. 

A dilated artery doubled upon itself may closely resemble an aneurism when 
situated at the root of the neck. Such a case is recorded by Coulson. It 
occurred in an old woman of 88 . No treatmenl^ was adopted, and after death 



Fig. 379.—Aneurism of the Sumiiiit 
of tiie Arch of the Aorta, sliiiii- 
lating Carotid Aneurism. 
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the supposed aneurism was found to be a r^uplication of &e common carotid 
surrounded by indurated celMar tissue. 

From varix the diagnosis may readily be made by attention to the following 
circumstances : that in varix the tumour is always soft, does not pulsate ex¬ 
pansively, and diminishes in size during a deep inspiration, and on compressing 
the vein on its distal side. 

Glandular tumours of the neck are often very difficult to distinguish from 
aneurism, more particularly when the artery passes through and is embraced 
by the tumour, so that the whole mass distinctly moves at each pulsation. In 
these cases also there may be an apparent diminution in the size of the ttunour 
on compression, by the artery within it being emptied, or by the growth reced¬ 
ing into some of the areolar interspaces of the neck. But in the great 
majority of instances, attention to the glo hnlar . oval, and nodnkited feel of 
grandular sw'ellings, the possibility of raising them up and pushing them away 
from the vessel, which may Injst be done by feeling the carotid with the ends 
of the fingers of one hand, and then pressing upon the tumour with the other, 
Avill clear up the true nature of the case. 

From alscess of tM neck the diagnosis must be made on general principles. 
The coexistence of ill-defined hardness and of enlargement of the glands, of 
an inflamed state of the skin, the ready detection of fluctuation, and the 
absence of expansive pulsation in the tumour, will show that it is not 
uneurismal, however similar its other characters may be. It is also of import¬ 
ance to observe that an aneurism that fluctuates is always forcibly distended 
with strong pulsation, and can bo materially dimim'shed by pressure, neither 
of which circumstances can ^ssibly occur in abscess. But if abscess may be 
mistaken for aneurism, the (Averse also holds good ; and an aneurism may, 
unless care be taken, be mistaken for abscess—a tar more fatal error. And 
there is one variety of false aneurism, that to wliich Liston has invited special 
attention, against which the Surgeon must be carefully on his guard, on account 
of the many points of resemblance between it and aneurism : I mean the case 
in which an artery ^s given way into the sac of an abscess. In this case, 
fluctuation and pulsation will exist, although not perhaps of a distending kind. 
An important diagnostic mark will be, however, that the outline of an aneurism 
is distinctly defined and limited, while that of an abscess never is. Aneurism 
of the internal carotid has been found by Syme to simulate very closely abscess 
of the tonsils. 

Tumours of various lipids—carcinomatous, fatty, and fibrous—^may occur in 
the neck, and cause some Httle embarrassment in the diagnosis from aneurism; 
thus Lisfranc, O’Reilly, and Kerr of Aberdeen have recorded cases in which 
the artery has been ligatured in such cases i)y mistake for aneurism. The 
diagnosis of such tumours as these must be effected on ordinary principles. I 
have in several instances met with a small, hard, distinctly circumscribed 
tumour, lying directly upon the carotid artery, and apparently coimected with 
it and receiving pulsatfon from it, usually produced by a fit of coughing or 
laughing. This tumour, with the true nature of which I am unacquainted, 
remains stationary, and does not require any operative interference. 

The thyroid body is not unfrequently the seat of enlargements, that 
may be and have been mist^en for aneurism. These consist chiefly in a 
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circumscribed enlffrgement qf one lobe of the gland, which extends laterally 
over the common carotid, and i-eceives pulsation from it. This kind of bron- 
chocele may be diagnosed from aneurism by the communicated pulsation 
in it ceasing when it is raised from the artery. The most puzzling cases, 
however, and those in which -naistakcs may most easily be made, are 
instances of jtulsating bronclmelc, in which these tumours have an acth'c 
and independent pulsation or thrill. In these instances, however, there 
are three points that will almost invariably enable the Surgeon to effect the 
diagnosis. Thus the tumour, although principally confined to one lateral lobe, 
always affects the isthmus more or less. 2 LThen again, in bronchocele, that 
pwtion of the tumour is* most ifrmly fixed which stretches towards the mesial 
line ; whilst in carotid aneurism the firmest attachment is under the stcnio- 
mastoid muscle. The third point of difference is that, on desiring the patient 
to make an effort at deglutition, the enlarged thyroid body moves with the 
larynx and trachea. Cysts in tlm thyroid body are of more common occurrence 
than pulsating bronchoceles, and sometimes equally difficult of diagnosis. 
Dupuytren has pointed out that, when these cysts are tapped, the pulsation 
often becomes stronger, and the fluid, which on first flowing is serous, may at 
last become pure arterial blood, so that the Surgeon may suspect that he has 
punctured an aneurism. 

Thkatment.— Digital Compression has of late years been successMIy 
employed for the treatment of carotid aneurism. A case of anemism of the 
conmion carotid artery, cured by intermittent digital compression, has been 
recorded by Rouge of Ijausauue. The patient was a male, aged (18. Oom- 
irressiou was made by placing the thumb agaimt the anterior edge of the 
sterno-mastoid and the next three fingers under the posterior edge of the 
muscle ; the artery was thus seized and compressed. This avoided any pres¬ 
sure on the pneumogastric nerve, which was supposed to be the cause of the 
pain usually caused by attempts to compress the carotid. The compression 
was applied for seventeen days during seven or eight hours each day ; and at 
the end of the time the man was cured. In addition to this, Polmes has col¬ 
lected four successful cases by Sheppard, Kerr, Humphry, and Gay, and two 
unsuccessful by He Castro and I)elore. The pressure should, if possible, be 
applied above the transverse process of the sixth cervical vertebra, so as to 
avoid compressing the vertebral artery at the same time. 

Xdgatnre. —Since the time w'hen Sir A. Cooper firat ligatured the carotid, 
in 1805, the means on which the Surgeon almost'alleys relies for the cure of 
aneurism of this vessel is deligation of the artery at a distance from the sac. 

When the anemlsm is so situated that a sufficient extent of healthy vessel 
exists between the sternum and Ihe base of the tumour to admit of the applica¬ 
tion of a ligature, the Hunterian operation may be practised. If^ however, 
the root or lower portion of the artery be so involved that there is no room to 
apply the ligattue between the heart and the seat of the disease, the distal 
operation may be performed. * 

Xdgatnore of the Caarotid. —^When the Surgeon can choose the seat at 
which to ligature the artery, he usually selgcts the part of the vessel which ■ 
bisects the angle formed by the anterior edge of the stemo-mastoid mth the 
omo* hyoid muscle. The course of the artery is piarked by a line drawn from 
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the Btemo-clavicular articulation to a point midway between the angle of the 
jaw and the mastoid process. The artery is reached by making an incision, 
about thrcp inches in length, over this courae upon the anterior edge of the 
stcmo-mastoid, which is the directing line and a sure guide to the artery. 
After dividing the integument, the platysma, the subcutaneous fascia, and 
areolar tissue, and turning outwards the edge of the stemo-mastoid, the sheath 
of the V'essel is exposed. This must then be carefully opened towards its inner 
side over the artery and not over the vein, any branches of the descendens noni 
nerve being avoided. After ojKining the layer of cervical fascia common to 
both vessels and the pneumogastric nerv'e, the special sheath of the artery 
must bo carefully opened until the external coat is seen. The needle is then 
passed between this sheath and the external coat through the loose areolar 
tissue naturally found in this situation. If this be carefully done it is almost 
impossible to wound the vein or pick Tip the nerve. If, however, the true 
sheath of the artery be not opened either of these accidents may happen. The 
needle must be passed from without inwards, between the vein and artery 
(Fig. 880). In performing this operation, subcutaneous V'cssels are occasion¬ 
ally wounded, which may bleed rather freely ; if so, they should be ligatured. 
When the sheath is opened, the jugular vein sometimes swells up considerably, 
so as to obscure the artery, but by being drawn aside with a retractor, or 
repressed by the assistant’s finger, all difficulty from this source will cease. The 
pneumogastrii! nerve is not seen, as it lies deeply behind tlie vessels, and is drawn 



Kig:. 380.—Incision foi- Ligature of tlic Carotid Artery. 



Fig. 3s. J. - OiHgraui of Left Coiii- 
iixni (.'iirotia .Vrterj' nsi s<'itt 
of ligiiture. Stenio-iniuitoiil 
ijiiicn drawn aside. Slieatli 
opened. 

A. Coiiiinon Candid. 

v. I uteri lal J ugnlar Vein. 

K. FneuiiiO'gaHtric Nerve, 
witli liraiudieii of deBcetideiis 
noni. 

M. Onioliyoid nmaclo. 


aside with the vein. I^ the aneurism have attained a very considerable size, 
extending low in the neck, and not leaving, perhaps, more than one inch of 
clear space above the clavicle for the Surgeon to operate in, the difficulties are 
necessarily very greatly increased ; and here the best plan will be to divide the 
tendon of the stemo-mastojd muscle, so as to give additional space. The 
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external portions of the sterno-hyoid and stern o-thyroid muscles may likewise 
Ih! cut across for the same purpose. The j^igular vein in this situation lies 
considerably to the outside of the artery (Fig. 381). 

After ligature of the carotid artery, the blood is so freely conveyed to the 
distal side of the vessel, by the free communication subsisting between the 
arteries of opposite sides within the cranium, that a continuance and return of 
pulsation in the sac is of common occurrence. This condition, however, usually 
disappeare after a time by the gradual consolidation of the tumour, and indeed 
may genei’ally be looked upon as a favourable sign ; being veiy seldom asso¬ 
ciated with those cerebral symptoms that, as will immediately be explained, 
commonly prove fatal after this operation. It is interesting to observe that 
the collateral supply, after the ligature of the common carotid, is not afforded 
by any of the branches of the corresponding vessel of the opposite side, but by 
the subclavian artery of the same side. In a case related by Porter, in which 
the right carotid had been tied, the subcla^'ian and vertebral arteries on the 
same side were enlarged to at least double their natural diameters, and the 
chief communications outside the skull took jdace between the superior and 
inferior thyroid arteries, which were enlarged ; whilst inside the cranitun the 
A'ertebral took the idace of the internal carotid. 

Snpiiumfion of tim me is not of A ery uncommon occurrence after the ligature 
of the carotid for aneiuisra—sometimes even after so considerable an interval 
as eight mouths, as haijpened in a case related by Post. In the majority of 
these instances, the jtatient CA-entitally does aa'cII ; but death may result by 
the tumour pressing upon the pharynx and larynx, or by the occurrence of 
secondaiy hasmorrhago, Avhich may take place cither from the part to Avhich 
the ligature has been applied, or from the suppurating sac. In the first 
instance, it usually occurs about tlic period of the separation of the ligature ; 
ill the second, it may hapiien at a considerably later period, CA'en after many 
Aveeks. As the suppuration is often due in all probability to the proximity of 
the AA'ouud and the ligature to the aneurism, it has been suggested that, in 
such cases, it might be safer to anticipate it by laying open the sac after the 
application of the ligature on the proximal side, and tying the vessel again 
on the distEjl side, thus performing a combination of Anel’s and the old opera¬ 
tion. It Avoijld appear, howcA cr, as if this Avere only substituting, with cer¬ 
tainty, one evil for another that may very possibly be av oided. Besides these, 
AA'hich may be looked upon as the ordinary accidents following the application 
of a ligature for aneurism, deligation of the carotid artery occasionally gives 
rise to serious and even fatal disturbance of the circulation within the cranium. 

Effects on the Brain of lisratnre of one or both Carotids. —Many 
ex^riments have been made b^ Meyer, Jobert, and others, upon the lower 
animals, with the view of determining the effect produced on the brain by the 
ligature of the carotid arteries. But the deductions from these are of no 
value whatever when applied to the human subjectjfor the simple reason 
which f^pears to have been strangely overlooked), that in many of the lower 
ammals on which the observations were made, as the dog and rabbit, for 
instance, the common carotid arteries are of secondary importance so far 
as the cerebral circulation is concerned, being destined principally for the 
supply of the external parts of the head—the br|iin deriving its chief supply 
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from the vertebrals ; whilst in other animals, as the horse, the brain derives 
nearly the whole of its blood from the carotids, and but a very small quantity 
from the vertebrals. Hence, in one case the carotids may be ligatured without 
danger, whilst in the other their deligation is inevitably fatal. The statistics 
of ligature of the carotid in the human subject have b^n collected by Norris, 
Ehrmann, and others; and more recently by Pilz of Breslau {Archiv fur 
Klinisclie Chirurfjie, 1808), who has collected GOO cases of the operation, 
including 21 in which the artery was tied on both sides. The causes which 
led to the operation were, hajmorrhage, in 228 cases ; aneurism, in 87 ; erec¬ 
tile and other tumours, 142 ; extirpation of tumours, 71 ; cerebral aflections 
(epilepsy, &c.), 34 ; and in 38 instances the distal operation was performed for 
aneurisms of the aorta and innoininate artery. In the 228 cases of ligature 
for hajmorrhage, the presence of cerebral symptoms is noted in GO out of l(i7 
—no information being given in regard to G1 ; and, in these GO cases, death 
took place in 40. Excluding, however, these ft-om calculation, inasmuch as 
the brain-disorder may have been in many due to the haemorrhage rather than 
to the operation, avc derive from Pilz’s statistics the following table showing 
the proportionate frequency of the occurrence of cerebral disease and of deaths 
fi-om this cause. 
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C Al-HK (»F tnT.RATlOS. 

NUMBER 

(IK 

UASKH. 
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WHICH 
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AFFKtrrioN 
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DEATHS FROM 
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FROM ALL 

CAUSES. 
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KEtJAKDIM* 
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SYMPTOMS. 

Aneurism . . 

87 

32 

l(> 

31 

5 

Krcctilc .and other Tumours . 

142 

32 

20 

4!» 

3 

Extirpation of Tumours . . 

71 

13 

8 

25 

.S 

Cerebral Affections 

84 

8 


1 

3 

Distal Operation . . . 

as 

11 

7 

25 

0 


S72 

1 ___ 

!K! 

ni 

131 
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By this it will be seen that tlie most common cause of death after ligature 
of the carotid is cerebral disease induced by the operation (as was, I believe, 
firet pointed out by Chevers) : and this result appears to haye been rela¬ 
tively more frequent after the distal than after the Hunterian operation. If 
to these cases we add 14 in which the brachio-cephalic artery was ligatured, 
we get a total of 38G cases, of which 3G w’cre attended by cerebral symptoms; 
or, as nearly as possible, 25 per cent. 

We should necessarily expect that, in those cases in Avhich both vessels had 
been ligatured, there woidd be a greater ten<fency to cerebral disturbance than 
in those in which only one had been deligated. It would however appear, as 
is sho^vn by the following table, that of twenty-seven instances in which 
the double operation has been performed, death is recorded to have happened 
but in two cases from tliis cause ; while in another, in which convulsions took 
place, a fatal result did not occur, and three other cases were attended by mere 
temporary disturbance of vision. In the only case (that of Mott, No. IG) where 
both carotids were ligatured simultaneously, with an interval of only a few 
minutes between the operatipns, coma and death resulted. 
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CASES OF LIOATUllE OF BOTH CAKOTIBS. 



WHS 


i»ATK8 Oh' l.IOATURt:. 

1 RKSULTS. 

l.DUPtrTTBEN 

and 

Kobekt. 


Aneurism by 
.anastomosis of 
Rcalji. 

Bight carotid tied by Dupuy- 
tren in 1819; left by Robert 
for extension of disease, in 
1857. 

Delirium, hemi¬ 
plegia of left 
side, and death. 

2. Macgiel. 

... 

Fungous tumour 
of Ijoth orbits. 

Interval of a month. 

Recovered. 

3. Ulbman. 

20 

Erectile tumour 
of orbit. 

Left tied first, 1823; right 
one year aftcrwaiils. 

Death on thinl 
day by .htemor- 
rhago. 

4. MrssEv. 

20 

Aneurism by 
anastomosis of 
scalp. 

Left carotid, Sept. 20; right 
carotid, Oct. 2, 1827. 

Recovered. 

5. JIoeleb. 

( 


Erectile tumour. 

Bept. 13, 1831, and Jan. 28, 
1832. 

Recovered. 

(!. f’KESTON. 

50 

Epilepsy ; Hemi¬ 
plegia. 

Right carotid tied Aug. 23; 
left c.arotid, Nov. 14, 1831. 

Recovered. 

7. Peeston. 

24 

Partial paralysis 
and headache. 

Right carotid. Sept. 7; left, 
Oct. 10, 1831. 

Recovered. 

S. PUESTOK. 


Epilepsy. 

Tied .at interval of month. 

Recovered. 

!». Kuhl. 

! 

53 

Aneurism by 
anastomosis of 
scalp. 

Left carotid, M.ay 24, 1834; 
right on Aug. 4, same year. 

Recovered : con¬ 
vulsions after 
each operation. 

10. F. H. Ha¬ 
milton. 

18 

Epilepsy. 

Right carotid, Aug., 1838; 
left, March. 1839. 

Recovered. 

11. Velpeau. 

29 

Aneurism by 
anaslomosis of 
both orbits. 

Right carotid first, August, 

1839; left, about three 
months afterwards. 

Recovered. 

12. PiKOGOFF. 

20 

Hiumorrhage 
from aneurism 
by .anastomosis 
of sculp. 

Left carotid, Jan. l(i, 1843 ; 
right, Jan. 9, 1844. 

Headache and 
vomiting after 
each operation : 
recovery. 

13. Ellis. 

21 

Secondary 
hnemorrhage fol¬ 
lowing gunshot 
wound of tongue. 

Interval of four-and-a-half 
days. 

Curetl. 

14. J. M. War- 
EKN. 

23 

Erectile tumoui 
of face. 

Tied left, October 5 ; right, 
Nov. 7, 1845. 

Cured. 

13. llOBEBT. 


Aneurism by 
anastomosis of 
foreheail. 

Left on June 5, 1,840 ; right 
on Feb. 22, 1847. 

Hoad.aehe : toin- 
jwrary disturb¬ 
ance of vision : 
recovery. 

10. Mott. 


Carcinom.a of 
parotid. 

Inteiwal of fifteen minutes. 

Coma, and death 
in 24 hours. 

17. Mott. 
(Second case) 


Epilepsy. 

Interval of half a year. 

Recovered. 

18, Blackman;^ 

.15 

Fungus of nasal 
fossas. 

Right first; loft, three weeks 
later. 

Temporary loss 
of vision of left 
eye : recovery. 

19. Mussey. 

19 

Erectile tumours. 

Left first; right, one month 
after. 

Temporary de¬ 
rangement of 
vision : reco- 

20. Reynolx® 
and 

Van Buebn 

... 

Aneurism by 
anastomosis. • 

Right carotid tied by Rey¬ 
nolds in 1844; left by Van 
Buren in 1850. 

very. 

llecovery. 

21. Parker. 

45 

Carcinoma of 
antnim. 

Interval of thirty-two days. 

Death. 

22. Wood. 

53 

Encephaloid of 
antrum. 

Right carotid, July 18; left, 
Dec. 2 «, 1856. • 

After second ope¬ 
ration the ta- 
raour diminish¬ 
ed : then diar- 
rhusa, rigors, de¬ 
lirium, exhaus¬ 
tion, and death 
on sixtieth day. 
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(!ASBS OF liJOATTTRE OF BOTH CAROTIDS - (coniinwd). 


1 OVRBATOK. 1 

; Ar.E. 1 

DISEASE. 

DATES OF LKiATDRK. 

Kl>JULm 

2a. G. 0. E. 
Wjsbbb. 

1 20 

Epilepsy. 

Left carotid, Dec. 2; right, 
Dec. 19, 1857. 

Recovered. 

24. ( Jaenochan 

j 

Ijarge morbid 
growth of face 
( cl e jjhautiasis). 

llight carotid lied, Nov., 
1858; left, June, 1859. 

(lured. 

25. Lonomobk 

i 

Gun-shot wound. 

Right, May 12, 1863; left, 
May 18. 

Death in thirty- 
eight hours. 

20. BriAiBOTH. 

i 

i 

i 

j 

! 27 

Ulceration of 
carotid fi’om 
syphilitic caries 
of petrous hone; 
HajmoiThagu. 

Right carotid, Dec. 13; left, 
Dec. 20, 18C4. 

Return of haemor¬ 
rhage on fiix- 
teenth day : , 

death from ex¬ 
haustion : no 
ccrchral symp¬ 
toms. 

27. BCIiXOEB. 

i 

! 34 

1 

Ai»eurisni hy 
anaetomosis njid 
wound. 

1 

Left tied for the aneurism; 
live yciirs aftei-wards the 
right, for a suicidal wound. 

Disorganisation 
of right eye : 
recovery. 


After a careful examination of this subject, I think we are waiTanted in 
coming to the following conclusions. 1 . Ligatiu’c of one carotid artery is 
followed by cerebral disturbance in more than one-fourth of the cases, above 
one-half of which are fatal. 2 . A^^)en the two carotids are ligatured with an 
interval of smne days or toeeJcs, the operation is not more frequently followed 
by cerebral disturbance than when only one is tied. 3. Pathological investi¬ 
gation has shown that, if the vessels be gradually and successively obliterated, 
the imtient may live, although one carotid and one of the vertebral arteries 
have been occluded by disease and the other carotid ligatured, as in a case 
jclated by Rossi. 4. As in a case recorded by Davy, an individual may even 
live for a considerable time, though both ciirotids and both vertcbrals be 
occluded—the ceicbral circulation being maintained through the medium of the 
anastomoses of the inferior and superior thyroids and the deeii cervical with 
the occipital artery, o. The reason why more or less extensive obstruction by 
disease of the arteries leading to the brain may, as appears from pathological 
records, be unattended by ceiobral disturbance, while this so frequently follows 
ligatm'e, lies (as has been pointed out by Pilz), that in the former case the 
obstruction is gi’adual, so that the collateral circulation has time to be estab¬ 
lished, while in the latter the interruption is sudden. 

The Cprel)ral Symptoms that arise from the ligature of one or both carotids 
may be such as depend upon a diminished supply of blood sent to the brain ; 
^ consisting of twitchings, tremblings or convulsive movements, syncope or gid¬ 
diness, with paralysis, sometimes with complete hemiplegia of the side opposite 
to that of the ligatured vessel, troubled vision, and deafness. In other cases 
they appear to arise from increased pressure upon the brain—drowsiness, 
stupor, coma, aud apoplexy superveuing. To a tliird order of symptoms belong 
those that are of an inflammatory character, usually coming on a few hours 
after the operation. 

The cause of these symptoms is certainly the disturbance of the cerebral 
circulation, induced by the ligature of the carotid. When a considerable 
portion of the supply of blood to the brain is suddenly cut off, tAvo sets of 
symptoms may ensue—one immediate, the other remote. The immediate 
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symptoms are those that generally result froin functional disturbance of the 
brain, consequent upon too small a supply of arterial blood. They consist of 
syncope, trembling, twitches, giddiness, impairment of sight, and at last hemi¬ 
plegia. After this condition has been maintained for a few days, the nutrition 
of the organ becomes materially affected, and softening of the cerebral substance 
takes place; giving rise to a new and more serious set of symptoms indicative 
of this pathological condition, such as convulsions, paralysis, and death. In 
other cases congestion may come on, either by the interference with the return 
of blood through the jugular vein, or as a consequence of that venous turgidity 
which we commonly observe after the ligatme of a main arterial trunk ; or 
perhaps coma may be induced by apoplectic effusion into a softened portion of 
the organ. 

Inflammation of the brain may come on immediately after the application 
of tlie ligature, being apparently at once induced by the disturbance of the 
circulation. In other cases it occurs at a later period, as the result of alteration 
in the structm-e of the organ. 

Effects on the Iiiings. —Besides the brain, the lungs are not uncommonly 
secondarily affected after ligatm’e of the carotid. To this condition special 
attention has been directed by .lobert and Miller. The lungs appear to 
become gi-eatly congested, and have a tendency to run into a low form of 
inflammation. The cause of this congestive condition of the lungs is extremely 
interesting. It cannot be owing to the simple obstrnction of the passage of 
the blood through the carotid causing a disturbance in the balance of the 
circulation, and thus a tendency to internal congestion ; for, if this were the 
cause, we ought to meet Avith it generally after ligature of the arteries of 
the first class. Nor can it be owing to any injury sustained by the eighth 
nerve during the deligation of the ai’tery ; as in many of the instances in 
which it is stated to have occuraed, there was no evidence of that nerve 
liaAing been exposed or damaged, and every reason, from the known skill of 
the operators, to believe the contrary. I am rather inclined to look upon the 
unusually frequent occun-ence of pulmonic congestion after ligatmre of the 
i^ju’otid, as a secondary condition consequent upon a derangement in the 
functions of the brain and medulla oblongata, primarily induced by the dis¬ 
turbed state of the circulation through that organ : for avc know that any 
cause AA^hich depresses the activity of the nervous centres tends to diminish 
proportionately the freedom of the respiratory movements, and thus, by 
interfering AA'ith the due performance of the act of respiration, disposes to 
congestion of the lungs, just as we obserA C to happen in injuries of the head, 
in apoplexy, and in the operation of the sedative poisons. It would appear 
from the detail of some of the recorded cases, as well as ifrom Jobert’s experi- 
jnent, that blood-letting is of considerable serA'ice in the renioA’al of this 
condition, and should consequently not be omitted. 

Xiigatnre of the Carotid on the Distal Side of the Sac.— Aneurism 
cf the carotid artery, occurring low in the neck, dees not admit the appli¬ 
cation of a ligature on the cardiac side of the tumour. What, then, is to 
bo done in such a case- as this ? Should it be left to the remote chance 
cf a spontaneous cure, or should it be subjected to surgical interference ? 
Spontaneous cure in carotid aneurism has neA’er yet, I believe, been met with. 
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The Surgeon, therefore, must endeavour to. treat the disease by Hgature. 
Two plans of treatment are open to him—either to deligate the innominate 
artery, or to tie the carotid on the distal side of the tumour. The first 
alternative may fairly be set aside ; for not only are the cases in which it is 
possible to find room between the sternum and the sac extremely rare, but, 
even were such an instance to present itself, few Surgeons would, I think, be 
justified in undertaking an operation 'which has only once succeeded, even (p. 110) 
in the most skilful hands ; we are consequently reduced to the alternative of 
ligaturing the artery on the distal side of the sac. But although this 
operation is the only alternative tj)iat presents itself, yet its application in 
practice is attended by serious difficulties and perplexities ; for the Surgeon 
must be able to satisfy himself that it is actually an aneurism of the root of 
the carotid with which he has to do, and that it is not the trunk of the 
innominate or the arch of the aorta that is affected. The difficulty in doing 
this is far greater than would at first appear ; for, on examining the details of 
eight cases in which the distal operation has been performed for supposed 
carotid aneurism, three must be excluded; as, after death, the tumour was 
found to arise from the aortic arch. In the annexed table will be found the 
result of seven cases, in which the carotid artery has been tied for aneurism of 
its root on the distal side of the sac. I have excluded an eighth case, as there 
is reason to believe that in it the artery was not ligatured, but a portion of the 
sheath accidentally tied instead—an accident, by the wjfy, which Sedillot has 
Avitnessed, Avhich Norris states also to have occurred at the New York 
Hospital, and which 1 have knoAvn happen to a most excellent Surgeon in the 
case of ligature of the femoral artery. 


ANEUllISMS OF ROOT OP CAROTID TRKATED LIGATURE ON DISTAL SIDE. 


OVEUATOn, 

6KX. 

Adi;. 

KKSIll,T. 

t.Al%'4B(»ri)EATH. 

I KKMAHKS. 

T. WABDKOr. 
1826. 

f. 

63 

Kecovered. 

t 


iTumour diminished until fifth 

1 day : then inflamed, suppu- 
j rated, and burst. The patient 

1 recovered, and was alive three 
years after operation. 

2. Lambekt. 
1827. 

f. 

49 

Snccessful 
so far as 
aneurism was 
concerned. 

Hsemorrh.agciTumour diminished after opera- 
from upper | tion, and became consolidated ; 
portion of j sac filjed with firm coagulum, 
artery. and lower part of artery closed ; 

ulceration into artery, just 

1 above part ligatured; vessel 
! dilated where ligatured. 

3. Bush. 

1827. 

f. 

36 

Recovered. 


Suffocation was imminent before 
operation; tumour became ra¬ 
pidly diminished after ligature. 
Alive three weeks afterwards. 

4. Mont- 
GOMKBT. 
1829. 

HI, 

30 

Died. 

SrtC Stlppu- 

r.'itod. 

Aneurism of arch also. Left 
carotid tied. 

(1. Colton de 
Noxotr. 
1840. 

f. 

63 

Recovered. 


Tumour and pulsation dimin¬ 
ished. Alive and well three 
years afterwards. 

C. Dehme. 


38 

‘ Died. 

Suppuration 
of sac: 
h®monhage. 

Aneurism of arch: double aneu¬ 
rism of carotid. 

7. Lane. 

1852.. 

m. 

86 

Dietl. 

68tli day. 

Inflammation 
of lungs. 

Tumour filled -with la^rs of 
coagulum. Ulcerated l|»bning^ 
communicating with apex of' 
left lung. Left carotid tied. 


ANEURISM OF THE INTERNAL CAROTID. o>j 

On antilysing the cases in which the trunk of the common carotid has been 
ligatured on the distal side of an aneurism of the root of that vessel, there are 
several points of interest that arrest our attention. Thus we find that in every 
case the tumom*, immediately on the ligature being tightened, underwent 
a considerable diminution in its bulk, with corrugation of the integuments 
covering it, and considerable subsidence in the force of its pulsations. In one 
case—that of Bush—^respiration, which before the operation had been attended 
with great difficulty, became easy ; and in two others inflammation of the sac 
took place ; being in one (that of Wardrop) unattended by bad consequences, 
and in the other (Demme’s case) followed»by death. It is not safe to deduce 
any general conclusion from so small a number of cases ; yet the result of these 
is so uniform, that I have no hesitation in stating it as my opinion tliat, 
whether we regard the princij)le on which this operation is founded, the amount 
of success which has hitherto attended it, the necessarily fatal result of these 
cases if left to themselves, or the absence of any other means that hold out a 
reasonable hope of benefit, the Surgeon is justified in resorting to the ligature 
of the trunk of the common carotid on the distal side of the sac, in cases of 
aneurism limited to the root of that vessel. 

ANEURISM OF THE INTERNAL CAROTID. 

The Internal Carotid Artery may be the subject of aneurism before or after 
it has jiassed through the carotid canal and entered the cavity of the skull. 
The symptoms of these two classes of cases difier necessarily in almost every 
respect, as likewise do the termination and the susceptibility of the case to 
surgical interference. 

Extracranial Aneurism. —Wlien an aneurism affects the trunk of the 
internal carotid before its entrance into the skull, the symptoms present^! by 
this disease do not materially differ from those of aneurism at the bifurcation, 
or of the upper part of the common carotid, except in one important respect, 
M'hich was, I believe, first pointed out by Porter of Dublin— \iz., tendency to 
the extension of the tumour inwards towards the pharynx, and to its protru¬ 
sion into that ca\dty. The reason of this is obvious ; when we consider the 
anatomical relations of-the internal carotid artery, we at once sec that its 
pharyngeal aspect is that which, if one may so tenn it, is the most superficial, 
and that between it and the surface the smallest amount of soft parts inter¬ 
venes—nothing lying between the vessel and the mucous membrane cxcejit 
the thin paperdike constrictor, some lax areolar tissue, and a few filaments 
of the superior laryngeal nerve ; whilst externally there are interixised be¬ 
tween it and the integument the layers of the cervical fascia, the margin of 
the stemo-mastoid, the digastric and three styloid muscles, and the styloid 
process. 

"When dilatation, therefore, of the vessel takes place, it has a necessary ten¬ 
dency to push forwards that part of its covering where it meets with least 
resistance ; and, this being to the pharyngeal side, more or less prominence wiU 
consequently be found in this cavity. In a case that occurred to Syme, this 
was esp^ially w'ell marked, the aneurism of the internal carotid simulating 
closely an abscess of the tonsil. In two cases related by Porter in the seven- 

VOJ,. II. 



SPECIAL ANEURISMS. 


98 

tecnth volume of the Diiblin Journal of Medical Science, this was one of the 
most marked features : the “ appearances of the tumour (as seen by the mouth) 
were most alarming; the pulsation could be distinctly seen, and the blood 
almost felt under the mucous membraue ; it seemed ready to give way and 
burst into the mouth every moment.” 

Tbeatmext. —The treatment of these cases does not differ from that of 
aneurisms connected with the carotid arteries, and seated at the upper part of 
the neck ; but Ave are not in possession of a sufficient number of facts to enable 
us to determine wdth any degree of precision Avhat the lesult of simgical inter¬ 
ference in them is likely to be. If-we could gh’c an opinion from the limited 
number of cases at present before the lirofession, we should feel disposed not 
to entertain a very favom-ablc opinion of the result of the Hunterian operation, 
as applied to aneurism of the internal carotid outside the skull. This is 
doubtless owing to the situation of the aneurism against the mucous membrane- 
of the mouth, being such that the siuTounding tissues do not exercise a suffi¬ 
cient amount of pressure against the sac after the ligature of the vessel to- 
allow the efficient deposition of lamellated coagulura, and consequent occlusion 
of the artery leading into it, which, in accordance with the principles that 
have been laid tIoAvn in speaking of the Hunterian operation, arc necessary to- 
success. 


INTBACBANIAXi ANEURISM. 

Aneurisms Avithin the skull may arise from any of the arteries that are met 
with in this situation, though some are much more liable than others to the 
occurrence of this disciise. Of 02 cases noticed by Sir W. Clull, the basilar 
arteiy aa'us the seat of disease in 20 ciises, and the middle cerebral in 15. In 
8 of^he remaining cases, the internal carotid AA’fis affected as it lay by the sella 
Turcica ; and in 0 others the anterior cerebral artery aaus the seat of aneurism. 
The vertebral arteries and their branches were affected in 28 cases, and the 
carotids and their branches in J54. The greater frequency of this disease in the 
basilar arteiy may probably be dependent on its large size, and the consequently 
greater impetus of the blood to it. 

Oaxires.—T he causes of intracranial aneurism are A'ery obscure. It might 
be supposed that the comparatively small diameter of the arteries within the 
skull AA'ould render them little liable to the occiuTence of spontaneous aneurism, 
were it not that the anatomical characters and physiological relations of these 
vessels predispose considerably to the oceun'ence of this affection ; there being 
no other set of arteries in the body of the same size as these Avithin the skull in 
Avhich spontaneous aneurism so frequently occurs. This can only be accounted 
for by the thinness of their coats and want of' an external cellular sheath ren¬ 
dering them unable to support the increased pressure from Avithin, to which 
they are occasionally subjected in consequence of the alteration in pressure of 
the cerebral circulation g,t different periods, the result of some variation in the 
relative quantities of the different fluids within the skull, or of detbrmination 
of blood to the brain. This would more particularly be the case if their natural 
elasticity had already been impaired by the occurrence of atheromatous or othpr 
degeneration of their coats. As these changes are the natural consequences 
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of advance in a^e, we shall find the tendency to the occurrence of this disease 
increase with advancing years. Thus, according to Sir William Gull, of SH 
cases in which the patient’s age is given, only 12 cases occurred in persons under 
twenty-five, 5 of the patients being under twenty ; of the remaining 46 cases, 
18 occurred in persons under forty; of the remaining 83, 29 were met with 
between forty and sixty, and 4 in persons above sixty. Of the 58 cases, 85 
were males, and 23 females. Church believes that, in the young, intracranial 
aneurism is due to embolism ; partial obstruction and consequent dilatation 
of the artery leading 4o interference with its nutrition and degeneration of its 
coats. 

The immediate exciting cause of the disease is most commonly involved in 
obscurity : sometimes it may be traced to a blow on the head, to a fall or con¬ 
cussion, or to excess in drinking ; but more frequently the symptoms manifest 
themselves suddenly, without being in any way attributable to such external 
influences, and occur in vigorous and apparently healthy persons. 

PATHOLoav. —Intracranial aneurisms arc almost always formed by the uni¬ 
form dilatation of the whole of the calibre 
of the artery—the false or sacculated 
variety being rarely if ever met with : I 
am not acquainted with any instfince of 
this. The coats of the arteries in this 
situation being very thin, and unprovided 
with any external cellular sheath that 
would support the impetus of the blood, 
ruptiu’c of the vessel would rather occur 
than partial dilatation, if one portion only 
of the circumference were diseased. Oc¬ 
casionally, though rarely, the dilatation is 
fusifonn : when this does occur, it is i>ro- 
bably confined to the basilar artery 
(Pig. 382). 

The disease would appear to be of slow 
growth, and the sac sometimes becomes 
filled with laminated coagula so completely as to occlude the orifice of the artery 
from Avhich it springs. 

The size that aneurism in tliis situation attains before death results is some¬ 
times considerable : thus, in a case of aneurism of the basilar artery, that 
occurred some years ago at the University College Hospital, the tiunour Avas 
nearly as lai^e as a walnut; in another case, in the same hospital, it somcAvhat 
exceeded this size. R. W. Smith, in the Dublin Journal of Medical SewmOy 
vol. XXV., mentions a case of multilocular aneurism of the left posterior cerebral 
artery as large as a small apple ; and Serres, one as largo as a hen’s egg. On 
the other hand, they occasionally prove fatal by rupture before having reached 
more than a very small size—not larger than a pea oi^a nut. 

It is seldom that more than one of the arteries of the brain sufibr aneurismal 
dilatation. In the Museum of the College of Surgeons, however, are the pre¬ 
parations (Nos. 1687 and 1688) of aneurismal dilatation of both intmial carotid 
arteries, resembling “two bulbs about five-eighths of an inch in diameter, 
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filling np the hollow on each side the sella Turcica, which were evidently 
dilatations of the carotid arteries j and from their being filled Avith laminfe of 
coagulated blood, there could be little doubt of their being aneurisms of these 
arteries. The one on the left side was the largest; that on the right side 
communicated with the cavity of the artery, which was not the case with the 
other.” 

A case occurred in University College Hospital some years ago, under the 
care of A. T. Thomson, in which a somewhat similar condition existed. A 
man, forty-nine years of age, had fallen on his head soibe months before ad¬ 
mission into the Hospital. Since then he had been garrulous, siUy, and very 
irritable—becoming readily intoxicated. He suddenly became insensible and 
comatose, with vomiting and laborious breathing ; he could close both eyes, 
but the right pupil was dilated; the left side was paralysed. He Avas treated 
for apoplexy, and became slightly better, but died in ten days from the first 
attack. On examination, an aneurism a little larger than a hazel-nut was found 
on the trunk of the right carotid, where it gave off the middle cerebral artery, 
and another sn^all one on the course of that artery. There was a globular 
aneurism on the corresponding artery of the opposite side ; the basilar artery 
Avas thickened, Avhite, and opaque, as Avere also the other larger arteries of the 
brain ; there was softening of both anterior cerebral lobes, especially the right 
one. 

The arteries of the brain are very commonly healthy in these cases. Out of 
four instances of intracranial aneurism that have fallen under my observation, 
the other vessels of the brain have been healthy in three cases, and atheroma¬ 
tous in but onCi In one case I have seen aneurism Avithin the skull associated 
Avith anemism elsewhere—^in the thoracic aorta. 

Pe^issube-Effects. —The pressure exercised by an aneurismal sac situated 
Avithin the skull is always exclusively directed against the yielding cerebral sub¬ 
stance, which is often extensively disorganised. The bones of the skull, how¬ 
ever close their proximity to the sac may be, frequently escape, and seldom 
suffer much. This peculiarity in the effects of aneurism in this situation may 
be partly oAving to the very dense and compact character of the inner layer of 
the skull, but is doubtless principally due to the very soft and yielding nature 
of the contents of the caAdty. Absorption of the subjacent bone, however, 
sometimes takes place to a limited extent; thus in one case (Moore’s) the body 
of the sphenoid bone was indented and partially absorbed. 

The parts compressed in each case wiU vary according to the situation of the 
tumour. But those that principally suffer are necessarily those seated at the 
base of the brain, and forming the floor of the latei-al ventricles. In Moore’s 
case,, one of the optic nerves was flatte ned b y the pressure of the substance of 
the anterior lobe; the lamina perforateTtte roots of the olfectory tract, the 
anterior part of the corpus striatum, and a considemble quantify of the neigh¬ 
bouring white matter of the anterior lobe, were removed. In a case by Lager, 
the portio dura of the right side was paralysed from this cause. In R. W. 
Smith’s case, the floor of the third ventricle, the tuber cinereum, and the origins 
of the optic, and olfactory nerves, suffered; the optic nerve of the opposite side 
AA'as flattened and softened. ^ 

Besides the changes that take place in the cerebral substance as the result 
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pressure, important lesions may be met with as the effect of the interraptioii 
which the presence of the aneurism offers to the circrdotianja^s-Tid nutrition of 
the cerebrri hemispheres. Thus, in the case of aneurism of both internal 
carotidsTEat has already been referred to as occiuTing at University College 
Hospital, there was white softening of both the anterior cerebral lobes ; ’and 
this lesion was most marked on the side that corresponded to the largest 
aneurism, and where consequently, it may be supposed, the greatest amount of 
obstruction to the circulation existed. 

Symptoms. —The symptoms of aneurism within the skull are extremely 
equivocal; and, indeed, aneurism of large size may exist at the base of the brain 
without occasioning any symptoms whatevor. An interesting instance of this 
occurred at University College Hospital in 1848. A man, thirty-seven years 
of ago, died of pulmonary apoplexy and chronic pneumonia of the left lung, 
consequent upon the pressure of an aneurism of the commencement of the 
descending aorta on the puhnonaiy veins of that side. On examining the head 
after death, an aneui’ism of the basilar artery as large as a hazel-nut was mot 
with, of which no suspicion had been entertained during life, there having been 
no head-symptoms whatever ; the sac of the aneurism was very thin, and there 
Avas much atheromatous degeneration in the A’crtebral arteries. 

The only symptoms that are of constant occurrence, when this disease goes 
oil to a fatal termination, su*c those of hemiplegia and npnp1m:,v. These may 
come on suddenly without any previous Avaming ; or they may bo preceded liy 
a train of phenomena indicative of the existence of chronic disease within the 
cranial cavity. 

The most constant of these phenomena is pain ; which affects, however, great 
A-ariety, both in extent and in character. It may be diffused, or may occupy a 
fixed point; it may be continuous or intermittuig ; it may be increased by 
moA’oment, or accompanied by peculiar sensations, as of pulsation or of opening 
and shutting the top of the cranium. 

The sight hfinri'Tig are often impaired. Dimness of sight, dilatation of 
one or both pupils, photophobia, diplopia, and loss of vision have been noticed 
in seA'cral of the cases recorded ; ptosis has also been met with, from pressure 
on the third nerA’e by anem’ism of the posterior communicating artery. Buzzing 
noises in the ears, and deafness, .are also not uncommon symptoms j deafness, 
more .particularly, appears to be a phenomenon of frequent occurrence. 

The patient r arely lossa the power of ar ticulat ion and of d eghitit ion ; im¬ 
pairment of these functions, however, has been met vdth. 

There may be paralysis of the side of the face, shaking palsy, or complete 
hemiplegia ; or fits of ah epileptic nature may occur. The mental condition 
may undergo changes indicatiA^ of chronic disease of the brain. There may 
be depression of spirits, listlessness, or, as was noticed in the case above related, 
the temper may become irritable, and the patient be garrulous or silly. In¬ 
sanity has been noticed in one case. As is always th<^case in cerebral aftfections, 
the gastric functions are often impaired. 

But very frequently no premonitory symptoms manifest themselves; the 
patient being suddenly seized when apparently in good health, with apoplexy, 
•which terminates rapidly in death. 

' In some cases the presence of aneurism has bpen detected by a loud rot^h or 
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whizzing ” noise being heard on the apph’catiou of a stethoscope over one side 
of the head, and, perhaps, being audible to the patient. This sign, however, 
exists in but few cases; but when it does occur, it is unquestionably the most 
pathognomonic of all. I am not aware that it has been met with in any form 
of cerebral disease except intracranial aneurism. 

Thus it will be seen by a reference to this list of symptoms that, with the 
exception of the whizzing noise, no special signs are afforded by aneurisms 
Avithin the skull, which will enable us to distinguish between the symptoms 
occasioned by their presence and those of other tumours of the brain, and of 
organic cerebral disease. 

Causes op Death. —The fatal termination may occnr from one of four 
causes. 

1. The tumour may exercise such, pressure upon the whole cerebral m.asse& to 
occasion death. This mode of termination is rare. I am acquainted with one 
case of this description, which is reported by Euschenberger. The symptoms 
in this case were very remarkable, consisting of complete hemiplegia of the left 
side, with involuntary antero-posterior vibration of the heiid and body, and 
paralysis agitans of the right leg. The patient slept heavily, Avith loud snoring ; 
he ate A'oraciously, but occasionally had considerable difficulty in deglutition 
and articulation ; his intellect was clear, but very slow. After death, an 
aneurism of the basilar artery as largo as a pigeon’s egg, containing an 
irregular very hard dry clot of blood, was found j)ressing on the pons Varolii. 
The sac had given way at one point, extravasation taking place into the sub¬ 
stance of the pons, which aa’us softened, and of a bluish colour. 

2. The most frequent mode in Avhich death takes place in these cases is by 
the sudden rupture of the sac and extraAnsation of blood into the cavity of 
the arachnoid and the meshes of the pia mater at the base of the brain, or into 
the lateral ventricles—either from the aneurism projecting into them and there 
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Pia 388.—Aneurism of the Ijeft Internal Carotid, 
burs&ig into Latei^ Ventricle. View of Aneurism 
from above, projecting into Ventricle. 



giving way, or rupturing into these cavities by breaking doAvn the intervening 
cerebral ttc^tance (Figs. 888, ,884). When this mpde of termination oocdis, 
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there are occasionally no warning nor premonitory symptoms of an impending 
danger ; the patient, when apparently in good health, being struck down by an 
attack of apoplerjr which is speedily fatal. More frequently a series of those symp¬ 
toms that have already been mentioned as attending many cases of this disease, 
precede the fatal event for a longer or shorter time. When rupture of the sac 
and extravasation of blood take place, death is inevitable ; at least, I am not 
acquainted with any case in which the appearance found after death con¬ 
verted me to the l^elief that the patient had even temporarily recovered from 
this condition. 

Death from rupture of the sac appears to be most frequent in younger sub¬ 
jects. In the later period of life, anemism is commonly associated with 
atheromatous disease of the vessels generally, which may cause death by 
softening and effusion of blood. According to Gull, of 20 cases occurring in 
persons under thirty-five years of age, IG (or 80 per cent.) were fatal from 
rupture of the sac ; while in 87 cases over thirty-five, death occurred from this 
cause in only 14, or 38 per cent. 

3. Death may result from another cause than the pressure of the aneurismal 
sac or its rupture and the extravasation of its contents—^viz., from softening or 
Msarganisation of tJie substance of the brain to a greater or less extent, in con¬ 
sequence of the obstruction offered to the passage of the blood through the 
aneurismal vessel. In the case of anem-ism of both carotids, already mentioned 
as having occurred at University College Hospital, this was the case; both 
anterior cerebral lobes were affected with Avhite softening, and this condition 
was especially observable on that side on which the aneurism was largest. 

4. Lastly, death may be produced by the mere irritation occasioned by the 
pressure of one or more aneurismal tumours within the cram'um. Of this an 
interesting example is afforded by the history of a case of aneurism of Ijoth 
external carotids, contained in the Museum of th# College of Surgeons, and 
related by Sir G. Blane in the Transactions of the Society for ilm Improvement of 
Medical ami Chirurgical Knowledge, vol. ii. p. 192. In this case the patient, a 
lady aged C9, had suffered for four years from attacks of giddiness, headache, 
and imperfect vision ; about sixteen months before her death she became 
insane, recovered, and then relapsed twice into the same state. After having 
regained her senses for some months, she became affected with giddiness, red¬ 
ness of the eyes, and violent maniacal delirium, which continuing for some 
weeks caused^her death. 

After death the following appearances were found. “ Upon examining the 
body, there was no appearance in the brain itself that could in any way account 
for thasymptonos. There was, indeed, a greater quantity of fluid than common 
in the ventricles, and the surface of it was moister than it is usually found in a 
sound state; but in all other cases which have occurred to me of organic 
affections of the brain proving fatal, except those which are sudden, such as 
apoplexy, there has been a preternatural quantity of fluid in its ventricles. 
There were also spicula of bone in the membrane forftiing the falx. The inner 
substance of the crura cerebri was of a brown colour, and more tender than 
natural. The optic nerves were smaller than natural, as if they had been 
w^ted. The septum Incidum was more than usually dense. 

" But the morbid appearance in this case, which was so singular, and to 
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which the symptoms of complaint seemed chiefly referable, was two bulbs, about 
five-eighths of an inch in diameter, filling up the hollow on each side of the 
sella ’’jlSircica, which were evidently dilatations of the carotid arteries, and, 
from their being filled with laminae of coagulated blood, there could be no 
doubt of their being aneurisms of these arteries. The dissection was made by 
Mr. Hunter, assisted by Mr. Home, in the presence of Br. Jenner and myself, 
and all concurred in the opinion that these tumours were aneurisms. The one 
on the left side was the largest. That on the right side communicated with 
the cavity of the artery, which was not the case with the other.” 

Tkeatment. —In the treatment of intracranial aneurism there is usually 
little to be done, the nature of the case not being sufficiently obvious in the 
majority of instances to justify active measures. Should, however, the loud 
rough whiz be distinctly audible over one side of the head, more especially 
about the base of the skull, or by application of the stethoscope to the mastoid 
process, and should symptoms of cerebral compression begin to manifest them¬ 
selves, ligature of the carotid artery on the aftected side may Avith propriety be 
practised. This has been successfully done in a most interesting and instme- 
tiA’e case of intracranial aneurism by (.^e of Bristol; and in one at University 
College Hosjiital, by Berkeley Hill. 

IKTBAOBBITAIi ABStTBIBM. 

Intraorbital Aneurisms were for a long time considered by Surgeons to be of 
the nature of erectile tumours ; but the error of this opinion has been pointed 
out by Busk, and more recently by Nunneley, who has conclusively shown that, 
except in those very rare cases in which a pulsating tumour of the orbit has 
been congenital, or has appeared shortly after birth, or has been associated 
with nsevoid tissue devolo|ied in the eyelids, it must be looked upon as being 
a circumscribed aneurism. The vessel affected appears to be in some instances 
the ophthalmic artery itself; in other instances it Avould appear that the 
tumour is developed Avithin the cranium, springing from the carotid artery, 
the ophthalmic Iwing but secondarily aftected. More recently Belens of Paris 
has recorded four cases verified by post mortem- examination, in which the 
symptouAs arose from an arterio-venous aneurism affecting the carotid artery iu 
the cavernous sinus. 

Causes.—T he causes of intraorbital aneurism are in some cases "^ry obscure ; 
in others, it evidently aud directly has originated from a bloAV upon the head. 
In the first class of cases, Avhere the disease has been of spontaneous and not 
of traumatic origin, the patient has suddenly felt a crack or snap in the orbit, 
like the “ ertwik of a whip,” or the “ snap of a ^un,” and the disease has then 
developed itself gradually. In the other or traumatic cases, the blow upon the, 
head has usually been scA'ere, attended in some instances Avith symptoms of 
fracture of the anterior part of the base of the skull. It is a remarkable 
circumstance that, in all the spontaneous cases on record, the disease occurred 
in women, and with one exception (a case of Nunneley’s), appeared on the left 
side. The circumscribed intraorbital aneurism has Iteen met "with at all ages 
in adultS|,e’veu in persons of advanced periods of life. 

Symptoms.— -The first sensation experienced is, in spontaneous cases, that Of 
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a loud snap or crack in the orbit or head. This is followed by congestion of 
the conjunctiva, difficulty in opehing the eyelids, a feeling of tension, and in 
some instances severe i)ain in and around the orbit. Loud whizzing bewilder¬ 
ing noises are experienced in the head, and are much increased on stooping or 
lying down. In traumatic cases, a persistence of congestion of the conjunctiva 
with redness and some oedema of the eyebds, and the occurrence of noises in 
the head, are usually the first indications of the mischief that has occurred. In 
all cases, after a time, the eyeball becomes unduly prominent, and pulsation of 
a thrilling vibratory character can be felt in the orbit: on the application of 
the esir, a loud whizzing bruit is discernible, which extends widely over the 
side of the head. The eyeball itself eventually falls into a state of chronic 
congestion ; chemosis occurs, the cornea becomes opalescent, the aqueous 
humour turbid, and sight is impaired or lost. The bruit and pulsation are 
diminished or cease on compressing the carotid artery of the side affected, 

Peognosis. —I think it is still doubtful what would happen in those 
cases, if the disease wore left to itself "without operation. It might be supposed 
that it would probably have a fatal termination ; that the orbital plate w'ould 
be perforated ; that rupture of the aneurism would take place into the cranial 
cavity, and that sudden and immediate death Avould occur. But experience 
has shown that this is not necessarily so. 1 was consulted at the end of 
18(!5 by a gentleman about 44 yeara of age, who, in consequence of a fall 
on the head a lew months previously, had been attacked with symptoms of 
aneurism of the left orbit in the most marked manner. The bruit and the 
pulsation were very loud and distinct. The eyeball was greatly protruded, 
the conjunctiva and eyelids were congested and swollen. Greaves of Burton, 
with whom I saw the case, agreed with me in urging ligature of the carotid 
artery as the only means of cure. To this the patient would not consent, 
and preferred taking his chance. By attention to hhbits of life, abstinence 
Irom stimulants, and ordinary medical treatment, the tumour subsided, the 
eye retreated within the orbit, and the symptoms diminished greatly; so 
that, at the end of fourteen months from the time when I first saw him, I 
imderstand that they had to a very great extent disappeared. 

But there is reason to believe that all the signs of intraorbital aneurism may 
entirely disappear, the disease undergoing a spontaneous cure. Collard relates 
the case of a man 41 years of age, who, in consequence of a fall on the back of 
his head by which he was rendered insensible, was gradually seized with 
symptoms of aneurism of the left orbit; bruit, pulsation, diplopia, and pro¬ 
trusion of the eyeball, together with congestion of the eyelids, being most 
marked. After the disease had continued for a considerable length of time, 
the patient was put upon a couirse of purgatives, with a calomel and bella¬ 
donna piU daily, and cold lotions to the forehead. Under this treatment the 
symptoms gradually subsided, and in three years and a half from the com- 
juencement of the disease had entirely disappeared. Collard believes that in . 
this ease there was a dilatation of the ophthalmic artery*and its branches, aris¬ 
ing from and maintained by a morbid state of the ophthalmic ganglion, which 
ftimiBhOT vaso-mqfor filaments to the arteries of the eye. This ganglion 
he believes to have been injured by contre-eoup, and to have remained in a 
state of hyperaesthesia, which produced dilatation of the walls of the ophthal- 



SPECIAL ANEURISMS. 


io6 

mic artery aud its brandies, increase of the pulsations, and the other symptoms 
which have been described above. 

Patholog y. —The precise pathological change that takes place in inducing 
this remarkable disease is to a very considerable degree uncertain. The earlier 
observers supposed that an erectile tumour, an “ aneurism by anastomosis,” 
formed in the orbit. The fallacy of this opinion was pointed out by Busk, 
who referred the symptoms to a rupture of the ophthalmic artery and the 
development of a circumscribed traumatic aneurism of that vessel. More 
recently Nunneley has called in question the correctness of this view, and has 
referred the symptoms, in some of these cases, to a peculiar vascular con¬ 
dition of the parts, dependent more upon an affection of the veins than 
of the arteries, aud somewhat analogous to what takes place in the ex¬ 
ophthalmos of bronchocele ; and in others, in which an aneurism really 
exists, he has pointed out that it is situated not in the orbit, but in the 
cranial cavity. In these latter cases, the prominence of the eyeball is due to 
distension of the veins of the orbit from obstruction to the return of blood ; 
and the pulsation is communicated to these distended veins from the aneu¬ 
rism in the cavenious sinus. In one such case examined after death the 
aneurism was found to affect the carotid as it takes its last bend, and in 
another it was situated on the ophthalmic artery, just beside the sella Turcica, 
close to its origin from the internal carotid. Of the foxur cases collected by 
Dclens, in which the symptoms undoubtedly arose from arterio-venous aneu¬ 
rism in the cavernous sinus, one was spontaneous, three arose fi-om injury, one 
was from a direct wound from the point of an umbrella thrust into the 
opposite orbit, and two were from severe blows on the head, probably 
accompanied by fracture. Pathological anatomy has as yet thrown little 
light on the true nature of the disease. In one instance in which the patient 
died after the ligature of the common carotid artery in a case which pie- 
sented all the phenomena of intraorbital aneurism in the most marked degree, 
and which was recognised as such by some of the most able oculists of the 
day, no trace of aneurism or of other vascular disease could be found on 
dissection. Is it possible that some derangement of the vaso-motor influence 
of the sympathetic may really occasion the symptoms of increased vascular 
activity that are so characteristic of this singular disease ? 

The secondary phenomena that are observed in these cases, such as conges¬ 
tion of the eyelids, of the palpebral and ocular conjunctivas, amounting even 
to chemosis in many cases, aud the muddincss of the aqueous humour and 
lens, are doubtless due to an interference with the return of blood from these 
parts through the ophthalmic vein, to the consequent congestion of the smaller 
vessels and to eifusion of serum into the suJxjonjunctival areolar tissue. The 
protrusion of the eyeball is due to the vascular tumour, whatever its precise 
nature may be, and the derangement in vision to an alteration in the axis of 
the eye consequent on this extrasion. It is remarkable that the Ijrwt in these 
cases should be so loud, not only to the patient’s own senses, but to Uie ear of 
the Surgeon } and this can only Ido accounted for by some acdustic exaggera¬ 
tion o# the sound, dependent either on the thin and flaccid fjdes of the vessels 
throi^i which the blood rushes, or on the proximity of the cranial bones, 
wbi^ may act as eonductora of soimd. 
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Thkatment.—T he results of the cases that have been referred to above, the 
nncertainty in which we are as to the real pathology of this disease, and the 
certainty that in some instances at least there is no true anenrismal tumour, 
would justify the Surgeon in having recourse to medical treatment, aided by 
digital compression of the carotid, and, perhaps, the application of ice to the 
forehead, before proceeding to operate. That these means are occasionally 
successful, there can bo no doubt. Gioppi, of Padua, has recorded a case in 
which an intraorbital aneurism of great severity was cured by intermittent 
digital compression. The compression was kept up for periods of a minute or 
two with frequent intervals ; pressure continued for more than one minute 
caused fainting. It was cured in four days. Yanzetti and Scarramuzza have 
pubhshed another case, in which intermittent digital compression was kept up 
for five minutes at a time. The case was completely cured at the end of com¬ 
pression durmg seven hours and twenty minutes, spread over eighteen days. 
Should these means fail in producing a decided impression on the disease, then 
the only course left for the successful treatment of this formidable affection 
consists in the application of a ligature to the common carotid of the side 
affected. This operation has been highly successful. Out of 21 cases in 
which the operation has been performed, 15 have proved successful, there 
having been 3 deaths ; 2 were only partially successful, and in 1 the jjulsation 
continued imabated by the operation. Of 14 cases in which it has been done in 
England, 1.3 have been cured. Examination of tbc body after death is 
recorded in 2 of the fatal cases. In one, there was softening of the left hemi¬ 
sphere of the brain, and the branches of the A crtebral and carotid arteries were 
atheromatous. In the other—a case of traumatic aneurism—death occurred 
from hasmorrhage ; the carotid artery was healthy. The statistics collected 
by Dcleus, quoted by Holmes, are also remarkably favourable, for of .33 cases 
in which the carotid has l)oen tied for this disease, only 5 ^ed. In 22 the 
cure wtis complete, in 5 partial, and in 1 the operation failed. Galvano- 
puncture has been tried twice : once it failed, and once it was fatal. Coagu¬ 
lating injections have been used three times, twice with success. In a very 
interesting case which I saw in Velpeau’s wards in 1839, both orbits were 
affected ; and, as pressure on the right carotid arrested the pulsation and 
bruit in both, that artery was tied. But though the disease was cured in the 
left orbit by this operation, and temporarily arrested in the right, it reappeared 
in the latter situation, and was eventually cured here by the ligature of the 
left carotid. 


ANEURISM OF THB SUBCLAVIAN ABTEBY. 

Aneurisms of the Subclavian oqpur in order of frequency between those of 
the carotid and of the bracMo-cephahc arteries. They are most frequently 
met with on the right side, in the proportion of about three to one ; and this 
would appear to be in a great measure dependent on their being occasioned by 
direct violence,’or by repeated or prolonged exertion oft the arm ; thus they 
commonly occur from falls, blows upon the shoulder, or excessive fatigue of 
this extremity. From the fact of the aneurifflns arising from external violence, 
we should expect to meet with them most frequently in males, and this we do 
in a rem^kable manner. Of 120 cases collected by Poland, only 11 occurred 
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in females, and in 4 of these instances the disease resulted from injury ; in 
2 cases, both arteries were affected. The disease may be seated iu any part of 
the vessel on the right side, though most commonly it is not dilated until 
after it has passed beyond the scaleni. On the left side aneurism never occurs 
before the artery has emerged from the thorax ; and then, as on the right, it 
most commonly happens in the third part of the course of the vessel. Sub¬ 
clavian aneurism may occur at any age above 21. It is most common in 
middle life ; and, according to Poland, is three times more frequent in Eng¬ 
land than in any other country. 

Symptoms.—^A n aneurism of the subclaA'ian artery is characterised* by a 
^ul8{itmgj5flQipcessiblc tumour of an elongated or ovoid shape, situated at the 
base of the posterior inferior triangle of the neck, immediately aboA’o the 
claAdele. If it be small, it will disappear behind this bone on the shoulder 
being raised ; as it increases in size, it fills up the whole of the space betAvocn 
the clavicle and the trapezius, often attaining a Amry considerable bulk. In 
consequence of the pressure which it exercises on the bnichial plexus of nerves 
there is pain, often attended by numbness, and extending doAvn the arm and 
fingers, usually Avith some weakness of these parts. In some instances there is 
a spasinodic~ 4 fiection of the diaphragm, OAving to in*itatiou of the phrenic 
nerve. The external jngulai’ A'ein is commonly distended and Aaricose, AA*ith 
oid oma j^ f the hand and arm, or cA'en of the side of the body. The tumour 
does not increase rapidly in size, OAving to its being tightly compressed by the 
surrounding parts ; and, as the disease never extends inwards, it docs not 
interfere Avith the trachea or oesophagus. In some cases it has been knoAvn to 
extend doAvnAvards and backAA’ards, so as to implicate the pleura and the summit 
of the lung. 

Diagnosis.—T he diagnosis of subclavian aneurism is usually easy, and 
presents no point of a special character. Mayo, hoAVCA’cr, mentions a case in 
which an exostosis of the first rib pushed forward the subclavian svrteryin such 
a way as to cause it to simulate an anem'ism, and CA'entuaUy to aiTcst the 
pulsation in it. 

Results.—^A s a subclavian aneurism increases in size, it may become 
diffused, and burst either e.\tcmally or into the j)lcural sac. A spontaneous cure 
has more frequently ocemred in this than in any other external aneurism. 

Treatment.— The treatment of subclaA’ian aneurism is in the highest degree 
unsatisfactory. Compression on the cardiac side can only be employed when 
the artery is so irregularly distributed that it rises sufficiently high in the 
neck to admit of pressure being applied between the scalenus and the sac. 
Such a combination of irregular anatomical distributions with aneurism must 
of nccc^ity be excessively rare. But in on 0 »casc in Avhich it occurred, Poland 
succeeded in effecting a cure by digital compression, kept up for ninety-six 
hours. The tumour then Avas smaller and harder, but still pulsated. The 
patient left the Hospital, and, at the end of a month, the tumopr was found to 
have become solid, an& to have ceased to pulsate. The number of cases in 
which compression is possible, may perhaps be increased by performing the 
operation under prolonged anaesthesia. 

Dkeei Ptetmere on the sac has succeeded. It has been tried in three cases, 
and in, aU successfully. Warren of Boston made the pressure by means of a 
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weight; and Corner of Poplax, by meanfr of a leathern cup moulded to the 
swelling. The attempts at obtaining consolidation of the tumour by constitu¬ 
tional means or by galvano-puncture, haye hitherto foiled, except in some veiy 
rai-e instances. A case is reported by Yeatman of the cure of subclavian 
aneurism by Valsalva’s plan in eighteen months. Oalvano-pwicture has been 
tried fiA O times, but only once with success—^in a case under the care of 
Abcille. Three cases' have been successfully treated, two by Langenbeck of 
Berlin, and one by Dutoit of Beni, by the suhmtaneous injection of ergoiin into 
the integuments over the tumour. Manipulation, as recommended by Fer- 
gusson, has been tried five times (Holmes) ; once in the hands of Little suc¬ 
cessfully, once by Fergusson with partial success, and in .the three remaining 
cases without any advantage. The treatment undoubtedly deserves a further 
trial in these cases, when we consider the extreme danger of the disease and 
the great want of success that attends other means of cure. 

Ligature of tlie Irachio-cepJialie, and of the subclavian itself, before, between, 
and beyond the scaleni muscles, has been practised for the cure of this foi’m of 
aneurism ; it has likewise been proposed to apply the distal operation to the 
treatment of this disease, and to amputate at the shoulder-joint. 

When an aneurism is situated on the right subclavian artery on the tracheal 
side of tlie scaleni, there is no way in which the flow of blood through it can 
be arrested, except by the ligature of the brachio-cephalic artery. "V^en it is 
situated beyond the scaleni, or even between them, the ligature of the vessel 
has been practised in the first part of its course before it reaches these muscles. 
For subclavian anem'ism on the left side, in these situations, no operation 
conducted on the Hunterian principle would be practicable. 

Let us now proceed to examine the results that have attended these operative 
procedures. 

Idgature of the Brachio-Cephalie.—The brachio-cephalic artery, as may 
be seen by the accompanying table (p. 110 ), has been ligatured fourteen times, 
and in every instance but one with a fatal result. In four other instances the 
operation has been commenced, but abandoned owing to unforeseen difficulties, 
and this by some of the most skilful operators that their respective countries 
can boast of. 

Although, in reasoning on the propriety of performing an operation, it is not 
in general worth while to take into consideration the difficulties that a Surgeon 
may encounter, provided the oijeration be at last practicable ; yet, M'hen we 
consider the fact of the ligature of the brachio-cephalic having been attempted, 
and in consequence of unforeseen and insurmountable difficulties left uncon¬ 
cluded in so large a proportion as one-fourth of the cases, and these in the 
hands of Surgeons who were as wqp. able as any to accomplish whatever was in 
the power of operative surgery to do, we may well hesitate upon the difficulties 
that beset the operation itself, before proceeding to the consideration of its 
results. The difficulties to which I aUude do not consist merely in the position 
and anatomical telations of the vessel, but rather in the (SOndition in which the 
artery and the adjacent structures may be found after the vessel is exposed. 
Thus, in Porter’s case, the aneurism, which was a large one, occupied the whole 
of the inferior posterior triangle of the neck, being nearly six inches broad j as 
no pulsation was traceable in the vessels beyond the aneurism, it was useless to 
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CASES OF EIOATXJEE OF BKACHIO-CEPHALIC AETEEY.* 


1 OPEHATOB. 

8EX. 

A ox. 

KATtTRE: 

or DxsEAsr. 

RE8C1.T. 

RKMARKS. 

1 1. Mott* 

i 

j 

m. 

57 

Kabclavian 

Died on 2Cth 

Tied an inch below bifurcation. 

■r 


aneurism. 

day. 

Ligatitre separated in fourteen 
days. Hajmorrhage on 26th day, 
stopped by pressure: recurred 
on 26th. 

2. Gbafe. 


... 

Sutx;laTian 

aneurism. 

Died on 67th 
day. 

Ligature separated in fourteen 
days. Died of hsemorrhage. 

S. Hai.i. 


... 

Subclavian 

aneurism. 

Died on 6th 
day. 

Artery was diseased and gave 
way. Bleeding arrested by 
plug ; death from other causes. 

4. DuruT- 
TEEN. 

•... 


. 

Died. 

Case referred to as occurring in 
the practice of Dupuytren. 

5. NOBMan. 

m. 

... 

Subclavian 

aneurism. 

Died. 

Died of i^cricarditis sixty hoitrs 
after operation. 

1 G. Bland. 

i 

m. 

31 

Subclavian 

aneurism. 

Died on 18th 
day. 

Haemorrhage came on on the 17th 
and 18th days. Ligature applied 
to upper portion of'fftery. 

1 7. Lizars. 

... 

... 

Subclavian 

aneurism. 

Died on 21st 
day. 

Ligature separated oi|»17th day. 
Haemorrhage on 19th. 

8. Hutin. 

m. 

2G 

Haemorrhage 
from axilla 
after ligature 
of subclavian. 

Died in 12 
hours. 

Punctured wound iii axilla, for 
which subclavian was tied; 
secondaiy haemorrhage, and 
then bracbio-cephalic tied. 

0. Aenxt. 

... 


Subclavian 

aneurism. 

Died on 8th 
day. 

Inflammation of lung, pleura, 
and ancurismal sac. 

10. COOPEE. 

TO. 

... 

Kubclavian 

Died on 9th 

Upper end of sternum and inner 

(Kan Fran¬ 
cisco.) 



and carotid 
aneurism. 

day. 

end of clavicle removed. Dys- 
pncea and retention of urine: 
pus in the right kidney. 

11, COOPEB. 
(Do.) 

i 

1 

1 

l 

1 

TO. 


Subclavian 
and carotid 
aneurism. 

Died on 34th 
day. 

Bones removed as in previous 
case. Patient was apparently 
doing well, when secondary 
hremonhage api>eared. Imme¬ 
diate cause of death, haemor¬ 
rhage, in consequence of removal 
of bandages by patient. 

' 12. Goee. 
(Bath.) 

m. 

52 

Subclavian 
and axillary 
aneurism. 

Died on 17th 
day. 

Artejy cut through by ligature. 
Carotid extremity not con¬ 
tracted, but partially plugged 
with dark coagulum. Inflam¬ 
mation of subclavian vein (left). 
Pus in anterior mediastinum. 
Aneurism contracted and filled 
with coagulum. 

13. Smyth. 
(New Orleans.) 

in. 

32 

Subclavian 

aneurism. 

Kecovery. 

Ligature applied to hrachio- 
cephalic a quarter of an inch 
below bifurcation, and at same 
time to carotid one inch above 
origin. Haemonhage on 16th, 
33rd, and Blst days, arrested by 
pouring shot into the wound. Li¬ 
gature of right vertebral on 64th 
day. Tumour returned ten years 
afterwards and proved fat^. 

14. Bickbb- 

STETH. 

(liiYcrpool.) 

" ■" ■ 

TO. 

40 

(. 

Subclavian 

aneurism. 

Dictl on 6th 
day. 

Direct compression tried on the 
artery for two days. Then liga¬ 
ture above and below the spot 
where compression had been ap¬ 
plied. Death from heemorrhage. 


upon, but not actuillly ligatured, by Porter, Post, Aston Key, and Hoflinan. 


* SiitMftSM tiB the eases of ligature of tbe bracbio-cephalic aite^ the details of 'nbich I have been able t» 
olM ib. iWUa.artery la also saliT to have been once llratured by Plrogoff, sad twice by Bugalskl—all tbivfi 



looved fatal 



LIGATURE OF TEE BRACHIO-CEPHALIC ARTERY, ni 

attempt ligature on the distal side. On'exposing the brachio-cephalic, that 
vessel was found to be diseased, and it not thought desirable to pass the 
ligature round it. In consequence of the exposure of the orteiy, however, the 
pulsation in the tumour gradually diminished, and at last ceased entirely, its 
bulk also becoming less. 

In Key’s case,^^which it was impracticable to pass the ligature, it was 
found after death that the brachio-eephalic was diseased, being, dilated imme¬ 
diately after its origin into an oblong tumour, which occupied the whole 
of the artery. It is remarkable that in this case, as in Porter’s, inflammation 
seems to have taken place in the artery in consequence of the necessary 
hancUing to which it was subjected, and that the pulsation in the sac con¬ 
sequently diminished. 

The difficulties of the operation are in themselves of serious magnitude; 
arising from the depth of the vessel, from its proximity to the centre of the 
circnlation||)|nd from the neighbourhood of large veins, which may become 
turgid, an^ a wound of which not only obscures the line of incision with venous 
blood, but induces a risk of the entrance of air into the circulation. But even 
when these have been surmounted, and the artery has been exposed, its coats 
may be found so diseased, or its calibre so increased, that it may be undesirable 
or impossible to pass a ligature round it. The failure in deligating the artery 
would, however, as we shall immediately see, appear to be less disastrous in its 
consequences than success in that attempt j for of the three cases that have 
just been referred to, in which this attempt was made and did not succeed, one 
was cured of the disease, the artery being obliterated by adhesive inflammation ; 
suid in another. Key’s patient, an attempt to sot up this action appears to have 
been made, the tumour becoming solid and ceasing to pulsate ; whereas, in every 
case but one in which the vessel was ligatured, a fatal result speedily ensued. 

The results of the ligature of the vessel are then in the highest degree dis¬ 
couraging ; for of the fourteen cases in the table in which it has been done, 
only one has recovered. The only successful case, that in which Smyth of Now 
Orleans was the operator, is one of the most remarkable on record, but in 
reality affords no evidence as to the possibility of safely ligaturing the brachio¬ 
cephalic trunk. Por in this case the carotid was also tied so as to stop the 
regurgitant flow of blood ; yet, notwithstanding this precaution, on the four¬ 
teenth day severe hjemorrhage to syncope occurred. This htemorrhage recurred 
at intervals for a period of thirty-seven days, and was temporarily arrested by 
filling the wound with shot, till, on the fifty-first day after the operation, a 
" terrific ” haemorrhage took place, stojjped by syncope. As this bleeding 
came from the distal side and from the subclavian artery, the vertebral 
was tipd, with perfect success—qp bleeding recurring. This fact is of the 
utmost surgical value ? it shows that the secondary haemorrhage, which 
may be looked upon as the necessary sequence of the ligature of the in¬ 
nominate artery, may be anrestod and the patient’s life saved by the ligature 
of the principal arterial branch that communicates with tod that carries regur¬ 
gitant blood into the distal end of the artery which was originally ligatured. 
This fact is entirely new in operative smgery ; and the establishment of it, as 
well as the skill and courage that were di^layed in the operative procedures 
required in, and the genml management of this case, reflect the highest credit 
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on Smyth. I am indebted to him for the further history of this imique case. 
After ten years of good health, in which the patient was able to follow his 
employment as a ship’s steward, the pulsation returned and the tumour reached 
a size larger than before. Thinking it might be fed by the internal mammary, 
Smyth ligatured that vessel, but without any result. About six months after 
an abscess formed over the sac, and the aneurism became diffnsed into it, and as 
a last effort to save the patient’s life, Smyth performed the heroic operation of 
laying open the sac. The hasmorrhage was profuse, and the openings of the 
vessel into the sac could not be seen, so that the operator had to content him¬ 
self with plugging the wound. The patient died a few days after. The post 
mortem examination showed that the circulation had been chiefly carried by 
means of the anastomoses between the aortic iutercostals and the branches of 
the axillary artery. In three more cases the operation of ligature of the 
innominate is said to have been tried with speedily fatal results; and in 
four cases, after being commenced, it was abandoned. Death occurred from 
secondary haemorrhage in seven cases; from inflammation of the lungs or 
pleura in one ; fi’om pericarditis in one ; from diseased kidney in one ; from, 
phlebitis and suppuration in one; and' in three from causes that are not 
mentioned. 

In one case, that of Hall, the artery was transfixed by the aneurism-needle ; 
haemorrhage occurred at the time, which was arrested by plugging, and did not 
recur, the patient dying firom other causes. In three cases, those of Mott, 
Bland, and Lizars, the haemorrhage came on shortly after the separation of the 
ligature ; but in Griife’s it did not occur for fifty-one days after this, the cicatrix 
in the artery having then probably given way. mider the infiuenee of some 
imprudent movement on the part of the patient In Cooper’s second case, the 
patient appeared to be going on well for some weeks, when secondary brnmor- 
rhage appeared. Learning that nothiiig further could be done, the patient tore 
off the bandages when alone, and bled to death. In Bickersteth’s case, the 
artery had been injured by the previous compression applied by means of a 
leaden wire. The ligature was applied on each side of the bruised spot; but 
secondary bsemorrhage proved fatal on the sixth day. With such results as 
these, there can l>e but one opiiiion as to the extreme danger of such an 
operation. As its performance has hitherto in every instance, except in 
Smyth’s, entailed death, and generally a speedy death, it sliould withont 
doubt be undertaken with much hesitation ; and there can be but few cases 
in which a Surgeon would be induced, in the face of the consequences that 
have hitherto invariably followed the application of a ligature to the 
brachio-cephalic artery for subclavian aneurism, figain to have recourse to 


such a procedure. ^ 

Ul^tnre of the Sabolavian.—This artery has been tied in the third part 
of its course for subclavian or subclavio-axillary aneurism in 21 cases (Poland). 
Of these, nine recovered. The sac was punctured in two cases—by Liston and 
Travers. The majority of the deaths were firom haomorrhage. Warren relates 
a reaifl^able case occurring in a lady aged thirty, who was afflicted by an 


anemnttnli^t above the clavicle. The patient was excessively deformed firom 
club-foot aattd curvature of the spine, so that the two first ribs rose above the 


clavide,-passing obliquely across the neck and carrying the artery upwards and 
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backwards, so that it lay parallel to, and about an inch from, the external border 
of the trapezius. This peculiarity of position enabled "Warren to tie the artery 
on the cardiac side of the tumour, and the case had a successful issue. If the 
aneurism be situated on the right subclavian arteiy, between or beyond the 
scaleni, that vessel has been Ligatured on the Tracheal side of these muscles ; 
on the left side this operation is ^arcely practicable, on account of the depth 
at which the artery is situated. It has, however, been performed in one ease 
by Dr. J. R. Rodgers of New York ; and it was attempted once by Sir Astley 
Cooper, who failed to secure the vessel, and is said to have wounded the 
thoracic duct. * When we consider the anatomical relations of that portion of 
the right subclavian which intervenes between the brachio-cephalic artery and 
the tracheal edge of the scalenus anticus muscle, we are at once struck with the 
great difficulties of this undertaking ; and when wc reflect on the position in 
which the ligature will be placed between the onward current of blood in the 
brachio-cephaiic on the one side, and the regurgitant stream conveyed by the 
vertebral, the thyroid axis, the internal mammary and superior intercostal, into 
the subclavian, immediately beyond the seat of deUgation on the other side, 
we can scarcely, in accordance with those principles on which the formatidn of 
a coagulum within a ligatured vessel takes place, anticipate any but the most 
disastrous results. 

In reference to the mere difficulties of the operation, Feigusson justly charac¬ 
terises it as the most serious in Surgery ; the proximity of the common carotid 
artery on one side, the internal jugular vein on the other, the vena innominata 
below, the par vagum and numerous small venous trunks in front, the recurrent 
laryngeal nerve and pleura behind, constitute relations of sufficient importance 
to justify Fergusson’s opinion. But supposing these difficulties overcome, and 
the ligature applied, this must be situated, as has just been stated, in such a 
position, with a strong current of blood flowing upon each side of it, as to 
render the formation of an internal coagulum, and consequently occlusion of 
the artery, impossible, and thus to lead inevitably to the occurrence of fatal 
haemorrhage on the separation of the ligature. Besides the danger of secondary 
haemorrhage from these causes, there would be the additional risk of the coats 
of the artery being diseased, as we commonly find them to be in a more or 
less morbid state in the immediate vicinity of aneurisms; and, thus being 
rendered insusceptible of healthy inflammation, ulceration and sloughing 
would take place along the track of the ligature, causing the probability of a 
recurrence of hsemorrhage. Thus, in Colles’s case it was found, on exposing 
the subclavian artery, that the aneurism had extended in such a way towards, 
the carotid, that it was doubtftil whether any part of the affected vessel 
continued sound. On exposing ftilly, it was ffiund that only a space of the 
vessel three lines in length regained free between the sac and the bifureation 
of the brachio-cephalic, and it was in this narrow space that the ligature was. 
applied. 

The subclavian has been ligatured on the trache^ side of the scaleni 
muscles in fourteen cases, all of which proved fatal: twelve from hamor- 
rhage, one from inflammation of the pericMrdium and pleura, and one from 
pysemia. 

The cases are as follow: 

TOL.»II. 
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6UHn KON. 

BBX. 

AOE. 

DATB OF DEATH. 

CAUSE OF DEATH. 

OOLLES. 

m. 

.33 

4tli day. 

Hsenoorrhage. 

Mott. 

f. 

21‘ 

18th day. 

Hasmorrhnge. 

Hatden. 

f. 

f>7 

12th day. 

Heemorrhage. 

O’Reilly. 

m. 

39 

1.3th day. 

Hffimorrhage. 

Partridge. 

m. 

38 

4th day. 

Pericarditis and pleurisy. 

Liston."* 

m. 

• •• 

13th day. . 

Hasmorrhage. 

LlSTON.f 

m. 

... 

3Gth day. 

Hiemorrhage. 

CUVILLIEB.J 

m. 

• •• 

10th day. 

HajmoiThage. 

Rodgers. 

m. 

42 

14th day. 

Haemorrhage. 

Auvebt.§ 

... 

... 

11th day. 

Haemorrhage. 

AUVEBT.g 



22nd day. 

Hasmowhage. 

Arndt. 

m. 

:{4 

Bth day. 

I’yajmia. 

Bayer. 

m. 

21 

24 hours. 

Haemorrhage. 

Hobart, t 

f. 

• •a 

Kith day. 

Haemorrhage from the 





carotid. 



Thus it will be seen that, while this operation is bad in principle, it is most 
unfortunate in practice. This appalling Table needs no comment. It is, to my 

mind, conclusive as to the merits 
of the operation, the patient 
having, in every case but two, 
been carried off by secondary 
hsemorrhage from the distal 
side of the ligature, in con¬ 
sequence of the close proximity 
of numerous collateral branches 
(Fig. 885); and in the two ex¬ 
ceptional cases the operation, 
although perfoimed skilfully, 
proved fatal in one instance 
from pericarditis and jjleurisy, 
and in the other from pyaemia, before the period at which secondary hmmorrhago 
might have been expected. Liston, in one case, ligatm'ed the root of the 

common carotid, as well as that 
of the subclavian, hoping in this 
way to diminish the risk of secondary 
haemorrhage, by arresting the current 
of blood which, by sweeping into the 
carotid past the mouth of the sub¬ 
clavian, would necessarily wash away 
any coagulum that might be formed 
in this arteiy. But his expectations 
were not realised : haemorrhage took 
place as usual, and from that portion 
of the artery which lay on the distal 
side of the ligature, the blood having 
been carried into this end of the 
vessel in a retrograde course, through 
the connection existing between the vessels arising from it at this point, and 



Fig. 88&—ligature of the Subclavian and Carotid 
for Bwjolaviaii Aneurism. (Liston.) 


• In this case the carotid was also tied, but the htemorrhage came from the subclavian (Fig. 886), 
t Fig. 885. i (laroUd also tied. i Referred to by J. H. Power.' 
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those on the oijposite side of the bead and. neck, as illustrated by the annexed 
cut (Fig. 38G), taken from the preparation of the case in the University College 
Museum. Indeed, this is the great danger to be apprehended after ligature of 
the subclavian artery on the tracheal side of the scaleui, depending as it does on 
the anatomical relations and connections of the vessel, which no skill on the 
part of the operator can in any way lessen, and which, in my opinion, ought 
■certainly to cause the operation of ligature of the subclavian in the first part of 
its com’se to be banished from surgical practice. 

Hobai’t of Cork ligatured the first part of the right subclav ian and the root of 
the carotid in a case of aortic aneurism sui)posed to be innominate. The 
ligature separated safely from the subclavian, but the patient died on the 
sixteenth day of hmmorrhage from the carotid, brought on by a fit of passion, 
in which she threw her bolster at the nurse. Smyth of New Orleans tied the 
innominate, the carotid, and subsequently the right vertebral, with eventual 
success (Table, p. 110). The carotid only was tied by Butcher, with a fatal result. 

When an aneurism is situated on the subclavian artery, in the posterior 
inferior triangle of the neck, it is necessarily impossible to ligature that vessel 
beyond the scaleui, as there would not be sufficient room for the exposure of 
the artery, which, even if laid bare, would in all probability be found in too 
■diseased a condition to bear the application of a ligature. 

Thus it will be seen that, in every case, except Smyth’s, in which an anem-ism 
■of the subclavian artery luis been subjected to opemtion, whether by ligature of 
the brachio-cephalic or of the subclavian itself internal to the scaleni, the 
result has been a fatal one. As this unfortunate termination is in no way to 
be attributed to want of skill on the part of the operators,—who have been, 
without exception, men greatly distinguished for the possession of this very 
■«pmlity,—^but is solely dependent on certain anatomical peculiarities in the 
arrangement of these vessels, by which their successful ligature has been 
rendered all but impossible, a repetition of these attempts, which may hasten 
the patient’s death, can scarcely be considered justifiable. What then are we 
to do ? x\re we to leave patients laboiu-ing midcr aneurism of the subclavian 
artery to inevitable death, without making an effort to save them ? Or does 
surgery offer other modes of treatment besides those just mentioned, by which 
we may hope to arriv'e at more successful results ? 

Without mentioning direct pressure, manipulation, or galvano-puncture. 
which are certainly deserving of further trials in combination with appropriate 
constitutional treatment, three modes of treatment present themselv'es :— 

3. Compression of the Artery where it passes over the First Rib, and conse- 
<iuently on the Distal Side of the Tumour. 

2. Ligature of it on the Distal Side, above or below the Clavicle, 
o. ximputation at the Shoulder-joint, and Distal Ligature of the Artery. 

1. Compression of the Artery on the Distal Side of the Sac could 
only be effected where it crosses the first rib, and consequently would only 
be applicable to anem’isms of the first part of this v^essel. This plan has 
never been tried: partly, perhaps, on account of the difficulty in applying 
pressure m this situation, and partly, probably, on account of the want of 
success that has attended nrofifidnrns nf thin irinfi whPTi applied to vessels in 
other situations. 

I 2 
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The diificulfcy in applying the compression might, I think, be overcome by 
the use of the instrument of which a representation is given by Bourgery. The 
efficiency of the compression would bo materially increased by the employment 
of direct pressure on the tumour, or of galvano-puncture at the same time, and 
in this Avay a coagulum might be formed in the sac. Although too much ought 
not to be expected from this mode of treatment, yet I think it might with 
propriety be tried in cases of the kind that has been mentioned. 

2. Distal Xdgatnre of the Sabclavian Artery in the Third Fart of 
its Course has been suggested, and may, perhaps, hold out some prospect of 
success in cases of anemism situated between or internal to the scaleni. In an 
aneurismal sac springing from the artery in this situation, the principal current 
of blood would, in all probability, be that which is destined for the supply of 
the upper extremity. Some of the branches arising from the artery iKjfore 
it has passed beyond the scalenus anticus would, doubtless, be more or less 
compressed, and thus obliterated, by the tumomr; or they might be obstructed 
by an extension of the laminated fibriue over their orifices. If, therefore, 
the supply to the upper extremity could bo cut off, thei’e might be a possi¬ 
bility of those changes taking place within the sac which are necessary for 
the obliteration of its cavity. The principal obstacles to this desirable result 
would necessarily be the transversales colli and humeri arteries ; which, being 
the two vessels that are more particularly destined to carry on the circulation 
in the upper extremity after the ligature of the subclavian, would necessarily, 
if not occluded, undergo dilatation, and thus continue to draw too large a 
cmTent of blood through the sac for stratification of its contents to take place ; 
and, if they were occluded, there would be danger of gangrene of the arm Irom 
insufficient vascular supply. 

Dupuytren h'gatnrcd the axillary artery under the pectoral muscles for a case 
of subclavian aneurism, two arterial branches being divided in the incision* 
through the fat and areolar tissue; and the patient died on the ninth day. 
This operation could not be expected to succeed ; for between the ligature and 
the sac are the large and numerous alar, acromial, and thoracic branches of the 
axillary artery, which would continue to be fed by a current sent through the 
tumour, and thus preclude the possibility of its contents being sufficientlj 
stationary for ultimate contraction and cure to result. Laugier performed the 
distal operation in a supposed case of subclavian aneurism, which afterwards 
turned out to be one of the brachio-ccphalic artery. In addition to' Dupuy- 
tron’s case, the operation has been done by Petrequin, Schuh, and Canton, in 
all instances with a fatal result. 

8. The above-mentioned difficulties are met by a plan of procedure, origi¬ 
nally suggested, I believe, by Pergusson, but Avhich has as yet been practised 
in only one case. It is Ampntation of tlie Arm at the Shoulder-joint, 
followed by Distal liigatnre of the Artery —a desperate undertaking, truly,, 
but for a desperate disease, it miBt be remembered, and one that under ordi¬ 
nary surgical treatment is almost incurable. 

The artery might be ligatured before the amputation. “ It is known,” says 
Fergusson, “ that amputation at the shoulder-joint is generally a veiy success¬ 
ful operation ; so far as this wound is concerned, then, there might be little- 
to apptehend, bat the effect on the tumour is not so ea^Iy foretold. Ligature- 
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of the axillary artery on the face of the stump might here be reckoned like 
Brasdor’s operation ; yet there is a vast difference, for in the latter case the 
same amount of blood which previously passed towards the upper extremity 
would still find its way down, and probably part of it would run through the 
sac; whereas, were the member removed, as the same quantity would no 
longer be required in this direction, the tumour might ix>ssibly be much more 
under the control of pressure. The value of such a suggestion remains yet to 
be tested, however, and it would be futile ■ to reivson upon it at present. It 
might be a judicious venture first to tic the axillary or subclavian under the 
clavicle ; and then, if it were foimd that the aneurism still increased, amputa¬ 
tion might be performed, either immediately before or after the separation of 
the ligature.” 

Were a case of aneurism of the subcla\'ian artery internal to the sealeni to 
Ijresent itself to me, the plan that I should adopt would be, first, the employ¬ 
ment of pressure on the vessel at the distal side of the tumour, if practicable ; 
should this not succeed, 1 would, if the disease were situated tetween or 
internal to the scalciii, ligature the artery in the third ptut of its course ; and, 
did that not succeed in checking the increase of the aneurism, I would pcrfonii 
amputation at the shoulder-joint, as recommended by Fergusson. Should the 
juienrism occupy the artery after it has piissed the sealeni, direct iiressure on 
the sac holds out the best prospect of success. Should that fail, I would not 
attempt the ligature of the artery below the clavicle ; as it is an operation the 
result of which is most unsatisfiictory, and would not prevent a large current 
through the sac for the supply of the collateral circulation of the arm ; bub I 
would at once have recourse to amputation at the shoulder, and then ligature 
the A-essel as near as possible to the sac. It is true that, even in this case, 
the ligature would be below the branches that are given off under the pectoral 
muscles ; but, as the arm would be removed, they could not undergo any 
increase of activity for the supply of the collateral circulation of the upper 
extremity. 

The only cjise in which this operation has been performed, was by Spence in 
18(54. The patient lived for four years ; and, although the aneurism was not 
cured, the result afforded good promise of success for the future. For the 
first ten days after the operation, the tumour was scarcely to be felt; and 
when the patient left the hospital the tumour had diminished to one third 
of its former size. The artery was tied in two, places—where it was cut, and 
also just beyond the tumour. Before the patient’s death—which probably 
ai’ose from iutenial anem’ism—the aneurism had increased somewhat tow^ards 
the chest. 

Ligature of the Vertebral Artery. —This bold and difficult operation is 
only to be found recorded in one case in the annals of Surgery—that in which 
hmyth of New Orleans had recourse to it to check regurgitant hmmorrhago 
after ligature of the innominate for subclavian anemrism Op. 111). 

I will give the details of the operation in the wor^ of Smyth.—" The 
head of the patient being tlrrown back and sh'ghtly turned to the left, an 
incision two inches in length was made along the posterior border of the 
sterno-mastoid muscle, commencing at the point where the external jugular 
vein crosses this muscle and terminating a little aboyc the clavicle; the edge of 
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the muscle being exposed and draTim to the inner side, the prominent anterior 
tubercle of the transverse process of the sixth cervical vertebra was readilj 
felt and taken for a guide. Immediately before this and in a vertical line 
with it lies the artery. A layer of fascia was now divided ; some loose cellular 
tissue with lymphatics and the ascending cervical arteiy were pulled to the 
inner side ; and a separation was made between the scalenus anticus andlongus 
colli muscles just below their insertion into the tubercle, when the artery and 
vein became visible ; the latter was drawn to the outer side (this is important), 
and the needle passed around the former from without inwards.” 

ANSJUUISM OF THE AXILLARY ARTERY. 

This artery, though less commonly the seat of aneurism than other large 
vessels, such as those of the ham, the groin, and the neck, yet is sufficiently 
frequently diseased. This is due jmrtly to its situation, its proximity to the 
shoulder-joint causing it to be subjected to the very A'aried, extensive, and often 
forcible movements, of Avhich that ai’ticnlation is the seat ; and partly to the 
artery being deficient in that support AA'hich would be afforded it by a strong- 
investing sheath, such as is commonly met Avith in arteries of corresponding- 
magnitude. Amongst the most frequent causes of axillary aneurism, may be 
mentioned falls upon the shoulder or upon the outstretched hands, and in 
many cases the efforts made at reducing old standing dislocations, instances of 
which are recorded by Pelletan, Flaubert, Warren, and Gibson; the head of 
the bone in these cases haA-ing probably contracted adhesions to the artery, 
in consequence of Avhich the vessel was torn during the ettbrts at reduction. 
Axillary, like subclaAuan aneurism, occurs more commonly on the right than 
on the left side, and is met Avith in especial frequency amongst men ; of 
f57 cases, only 3 occurred in Avomcn. T am acquainted Avith one case only 
in which both axillary arteries became aneurismal; it occurred to Funier of 
Brighton. In this remarkable case both axillary arteries became affected, 
an interA'al of about fifteen months intervening between the formation of 
the two aneurismal tumours ; and the subclavian was ligatured on both sides 
successMly. 

Symi’tomh.—I n axillary aneurism there are three sets of symptoms, attention 
to which Avill usually enable the Surgeon to recognise the disease ; these arc, 
the existence of a tumoiir in the axilla, the pain that it occasions, and the 
affections to Avhich it gh'es rise in the limb. 

The precise situation at Avhich an aneurism of the axillary artery presents 
externally, AviU depend upon whether it springs from that portion of the vessel 
that lies above, beneath, or beloAV the lessor pectoral muscle. If from aboA'e, 
it AviU appear as a tumour seated immediately beloAV the clavicle and occupying 
the triangular space betAA'een the upper margin of the lesser pectoral and that 
bone ; if it be lower down, it will raise the anterior fold of the axilla, being 
preA’euted from extehding much out of this space by the dense fascia that 
stretches across from one side to the other. The tumour, which is at first soft 
and compressible, has a AA-hizzing bruit ; and its pulsations, which are expansile, 
may be arrested by pressure upon the subclavian artery, where it passes over 
the first rib. It usually increases Avith great rapidity, owing to the little 
resistance opposed by the loose areolar tissue in this situation, an(| most com- 
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nioiily extends downwards-and forwards, causing the hollow of the axilla to 
disappear. In some rare instances, however, the tumour has been known to 
take a direction upwards under the lesser pectoral, and into the ai’eolar interval 
above that muscle, or even underneath the clavicle into the acromial angle 
between it and the trapezius. It is fortunately rare for an aneurism to take such 
a course, as it would present serious difficulty in the compression or the ligature 
of the subclavian ; and there is more than one instance on record, in which the 
sac has been pmictured in the attempt to pass the needle round this vessel. 
"When the aneurism is seated high up, it not unfrequently happens that the 
claAdcle is pushed upwards by the pressure of the tumour beneath it—a com- 
j)lication of considerable moment in reference to the operation, the difficulties 
of which are greatly increased by it. The pressure of the tumour upon neigh¬ 
bouring parts may give rise to serious consequences ; thus it may produce a 
carious state of the first and second ribs, and the compression of the brachial 
plexus of nerves will occasion pain and numbness in the upper extremity. 
The affections of the limb occasioned by the aneurism are diminution or ex¬ 
tinction of the radial pulse, oedema, coldness, and loss of muscular power. In 
some cases the brachial artery beyond the tumour would appear to be ob¬ 
structed, no pulsation being perceptible in it; and the compression of 
the axillary vein may occasion oedema of the hand and arm, with some 
diminution in the temperature of the limb ; and these symptoms, if the 
tumour attain a very large size, may CA’en amount to indications of impending 
gangrene. 

IIiAONOSis.—The diagnosis of axillary aneurism is usually readily made ; 
there being but two diseases Avith which it can avcU be confoimded, viz., 
chronic enlargement and suppuration in the glands of the axilla, and pulsating 
tumour of the bones in this region. From glandular or other abscess, the 
diagnosis is generally easy; but I have seen some cases in which, pulsation 
being commu7iicated to their contents by the subjacent artery, it Avas somewhat 
difficult to distinguish the nature of the tumours. Here, however, the history 
of the case and its speedy progress to pointing A\dll indicate its true nature. 
From medullary tumour, or osteo-aneurism of the head of the humerus, the 
diagnosis is not ahvays so easy ; and there arc at least tAvo instances on record 
in Avhich the subclaAnan artery has been ligatured for disease of this kind on 
the supposition of its being an aneurism. In these instances it has, howeA’er, 
generally been observed that the tumour first made its appearance on the fore 
part of the shoulder, and not in the usual situation of axillary aneurism ; that 
it was from the first firm, smooth, elastic, but nearly incompressible ; and 
that, although it presented distinct pulsation, there was no true bellow's-souud, 
but rather a thrilling bruit perceptible in it. The most important diagnostic 
mark, perhaps, is the fact of these tumours forming a prominence in situations 
in which aneurisms of the axillary artery would not at first show themselves, 
as at the upper, outer, or anterior part of the shoulder. In more advanced 
stages, when the substance of the bone has undergone ^sorption and its shell 
has become thin and expanded by the outward pressure of the tiuuour, there is 
often a dry crackling or rustling sound perceived on pressure, which is ne\’cr 
met with in cases of aneurism. 

Teeatment. —I am not acquainted with any instance in which an aneurism 
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of the axillary artery, not arising from wound or injury, has undergone spon¬ 
taneous cure, or been consolidated by constitutional treatment. Compression 
or ligature of the subclavian in the third part of its course is the only means 
of cure. 

Axillary aneurisms are favourably situated for the employment of digital 
foni^jrension. By this means the subclavian can easily be commanded as it 
passes over the firat rib. And the success of this treatment is likely to be 
great; first, because, the sac being usually large, a considerable quantity of the 
contained blood is well out of the current of the circulation, readily stagnates, 
and may thus easily coagulate; and secondly, because the current of blood 
through the sac is proportionately small, and thus if coagulation once begin, 
may easily be completely arrested. Digital compression, therefore, in ray 
opinion, should always be had recom’se to in the first instance. By this means, 
aided by rest and constitutional treatment, the progress of the tumour may 
be stayed, and possibly a consolidation of its contents and cure be effected. 
This occurred at University College Hospital in a patient seventy-one years of 
age, in whom an axillary aneurism as large as a shaddock and of an actively 
progressing character was cured by intermittent digital compression continued 
at intervals for between two and three weeks, during which time compression 
was kept up in all about twenty-three hours, the consolidation commencing 
on the third day of compression after seven hours of pressure had been 
tried. Holmes mentions eight cases in which digital compression has been 
tried. Three of these, under the care of Ciniselli and Dutoit, and another 
Surgeon whose name is not mentioned, were of traumatic origin, and of these 
two were cured. The remaining fi\’e were idiopathic. Three of these, under 
Cooper Forster, Peatson, and llizzoli, were cured. Two, under Turet and 
Vanzetti, failed. In Cooper Forster’s case the comjiression was applied twice 
under chloroform; on one occasion for three and a quarter hours and on the other 
for eight hours. In Pcatson’s case the pressiire was applied at intervals for a 
period of nearly three months. In llizzoli’s case the treatment lasted even 
longer, the cure not being complete for nearly six months. In this case the 
artery was so dilated and diseased that ligature was impossible. In Dutoit’s 
case the compression was applied for six hours a day for six days. 

Compression by instruments on the cardiac side can seldom be made ap¬ 
plicable to aneurisms in this situation; inasmuch as the pressure that is 
brought to bear upon the subclavian must necessarily at the same time 
influence the greater part of the brachial plexus of nerves to such an extent 
as to be unendurable by the patient. Yet it is not impracticable, and means 
might be devised to overcome this difficulty. 

Ligature of the artery is, however, still tlje Surgeon’s chief resource in the 
treatment of these cases. The part of the vessel universally selected for the 
application of the ligature is, in accordance with the Hunterian doctrines, that 
which lies on the first rib beyond the scalenus anticus muscle; this part 
presenting the advantages of being sufficiently removed from the seat of disease 
to emsuie the probability of the coats of the artery being in a sound state, of 
being by far the most accessible, and, when deligated, of allowing the collateral 
circulation by which the vitality of the arm is to be maintained to remain un¬ 
injured. Notwithstanding these obvious advantages presented by the ligature 
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of the subclavian over that of the axillary artery, in other words, by performing 
Hunter’s instead of Anel’s operation for the cure of spontaneous axillaiy 
aneurism, there would ai>pear to be a tendency in the minds of some Surgeons 
to advocate the latter instead of the former of these operations ; and to svib- 
stitute for one that offers the advantages that have just been mentioned a 
pi’ocedm’e that is not only much more difficult in. its performance, and that 
interferes with the collateral circulation, but that is practised upon a diseased 
2 mrt of the vessel, in dangerous proximity to the sac. 

Idgatnre of the Subclavian, in tbe Third Part of its Course. —In 
order to apply a ligatiure to that portion of the subclavian artery which inter¬ 
venes between the acromial edge of the scalenus anticus and the lower border 
of the first rib, the iiatieiit should be placed in the I’ecumbcnt position, the arm 
depressed jis much as possible, and the head tm’ned somewhat to the opposite 
side. The integuments of the lower part of the neck sliould then be put on 
the stretch by being drawn downwards over the clavicle, and an incision about 
four inches in length made upon the bone through the integument, the super¬ 
ficial ftiscia, and the platysma. When tension is taken oft' the part, this in¬ 
cision will be found to traverse the base of the inferior triangle of the neck ; 
a vertical incision should then be made at right angles to, and falling into the 
centre of, the first, and the two flaps of integument and fascia should then be 
turned up. A.quantity of loose areolar tissue will now be exposed, in which a 
venous plexus and the lower end of the external jugular vein will commonly bo 
found. These vessels should be carefully aA’oided, and the areolar tissue 
dissected or scratched through Avith the point of a knife and a blunt probe ; 
should .my vein be Avounded, a double ligature must be passed underneath it, 
and both ends tied. If the transversalis colli or humeri arteries, as occasionally 
happens, should inconveniently traverse this iftace, they must be drawn out of 
the Avay Avith a blunt hook. By the combined action of cutting and scratch¬ 
ing through the areolar tissue, the extenial edge of the scalenus anticus is 
i-eached ; this is the “ directing line ” doAvn which the finger is run until the 
tubercle of the first rib is felt. This is the guide to the .artery, AAffiich Avill be 
found immediately aboA’e and a little behind it, coA'ered, howcA'cr, and bound 
doAvn to the rib by a dense fascia. This must noAv be A’ery carefully opened 
AAuth the edge of the knife, and the needle passed from before backwards. In 
doing this, attention must be paid to the brachial plexus, situated above and 
behind the artery (Figs. 387, 888, 389). 

There are several points in connection Avith this operation that deserve 
special attention. In the first place, it is necessary that the shoulder should 
be depressed as far as possible, so as to bring the superior margin of the clavicle 
down. This is a matter of much importance ; for, if the clavicle be thrust 
upAvards by the pressure of a large aneurism, the Surgeon Avill have to find the 
artery at the bottom of a deep narrow wound, instead of on a compai’ativ'ely 
plain surface. A case occurred to Su A. Cooper, in which the attempt to 
ligature the subcla\ian artery for a large aneurism ofithe axilla Avas forced to 
be abandoned, in consequence of the clavicle being thrust up to too great a 
height to enable him to reach the vessel. The extent of the difficulty occa¬ 
sioned by this elevation of the clavicle must necessarily depend in a great 
measure upon the height at Avhich the subclavian artery happens in any par- 
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ticular case to be situated in the neck. It is not uncommon to find it pul¬ 
sating so high in the neck, that no amount of elevation of the clavicle by a 
subjacent axillary aneurism could raise that bone above the level of the vessel. 
In the majority of cases, however, (in seventeen out of twenty-five, as shown 
by Qnain in bis Avork on the Arteries,) it is either beloAv the IcA'el of the bone, 
or but slightly raised aboA’e it; so that, if the claA’icle were thrust upwards 
and forwards, the vessel would be biu’ied in a deep pit behind it. Dupuy- 
tren was of opinion that the artery coiu'sed high in persons who were thin, 
with slender long necks; whereas, in thick, short-necked persons, Avith 
muscular shoulders, it Av'as deeply seated. I have often verified the truth of 
this observation, both in dissection and in examining the pulsations of the 
vessel during lifis. 

In order to obviate the difficulty that has occasionally been experienced in 
reaching the artery when thus buried behind an elevated clavicle, it has been 
proposed by Hargrave to saAv through the l^onc. The most serious objection 



Fig. 3S7.—Ligature of the Siiholavian in the Tliinl Part of its Course. 


that can be raised against this practice, is the fact of the clavicle being 
sometimes a part of the wall of the aneurism; but, supposing the Surgeon 
could satisfy himself that this was not the case, I cannot see any objection 
to this procedure, proAuded any very groat and insurmomitable difficulty 
presented itself in passing the ligature round the vessel without it. The 
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posterior scapular very firequently arises'as a separate brancli from the third 
part of the artery, and must be looked out for during? the operation. It is 
also said to influence the probability of secondary haemorrhage. In 2J)(> 
arteries examined by Quain, it arose from the third part as a separate branch 
in 101, or as nearly as possible one in thi’ee cases. 

The external jugular vein should lie close to the outer edge of the stemo- 
mastoid; but it is frequently more external, and must consequently bo 
divided in the operation between a double ligature. 

In passing the needle round the subclavian, care must be talccn that some 
of the lower cords of the brachial plexus bo not included in the noose ; and 
indeed the mistake has more than once been committed of tying these nervous 
trunks instead of the vessel. Thus, Liston, in the first successful case of 
ligature of the subclavian in this country, passed the thread round the lower 
nervous cord ; but immediately percchdng his error, turned it to account Ity 
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drawing aside the included nerve, and thus more readily exposing the artciy. 
Dupuytron, in a case of aneurism of some years’ duration, succeeded, after an 
operation that lasted one hour and forty-eight minutes, and which he describes 
as the most tedious and difficult he ever attempted, in passing a ligature 
round the a'csscI, as he believed. After the death of the patient, Avhich 
occurred from hiemorrhage on the ninth day, the artery was found to have 
been perforated by the needle, and one half the vessel and the lower cord of 
the brachial plexus included in the noose. In a case related by Porter, it is 
stated that the artery connnunicated such distinct pulsation to the inferior 
nervous tmnk, that there were no means of ascertaining whether it Avas the 
A’cssel or not, except by passing the needle under it. 

In some cases, as has already been stated, the sac passes upAvards below the 
clavicle into the inferior posterior triangle of the neck ; AV'hen this is the case, 
the Surgeon incurs the risk of^uncturing it from its close proximity to the 
artery, as it lies on the first rib. This accident happened to Cusack Aihilo 
ligaturing the subclavian in the third part of its com’se, for a diffused 
aneurism of the axillary artery. An alarming gush of blood took ijlace, Avhich 
was arrested by plugging the AAwnd ; but the hasmorrhago recurred on the 
tenth day, and the patient died. In a case related by Travers, in which the 
sac was punctured by the needle, which was being passed round the artery, 
the blood, w^ch was arterial, did not flow per mltum, but in a continuous 
stream. “ The hsemorrh^ge,” Trayers says, “ was more terrific and unoon- 
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trollablc than I have ever witnessed,*' and was not commanded by drawing- 
the ligature tight. It was so great that it was doubtful whether the patient 
would leaA-e the theatre alive, and was only arrested by plugging the wound 
with sponge-tents. The patient died of inflammation of the pleura. On 
cxiimination, the anem-ism^ sac was found to have a pouch-like enlargement 
upwards, overlying the artery, where it had been punctured. In connection 
^vith the ligature of the suWavian in this situation it is impossible to pass 
over in silence the fact, that in some instances the artery takes a remarkably 
liigh course in the neck, and that in some of these instances, instead of pass¬ 
ing over the first dorsal rib, it has been supported on a supernumerary cervical 
rib, the anatomical relations being thus seriously disturbed. And again, if 
this supernumerary cervical rib be unusually short, the vessel may be found 
to lie between it and the first dorsal. 

Ligature be-tween tbe Soalenl —If the sac encroach upon the neck, 
rising above the clavicle, or the artery be not sound in the third part of its 
course, it may be necessary to ligature it between the scl^ifeni, dividing the 
outer half or two-thirds of the scalenus auticus. This operation should not be 
considered as distinct from ligature of the vessel in the third part of its course, 
but rather as an extension of that proceeding, if it be fomid, for the reasons 
just mentioned, unadvisable to tic the artery on the first rib ; in this way it 
has been practised by Uupu^tren and Liston. In its first steps, as far sis the 
exposure of the scalenus anticus, it is the same as that lor the deligation of 
the vessel in the third part of its course. When this muscle has been exposed, 
a director must be pushed under it, upon which it is to be divided to the 
extent of half or two-thirds its breadth, Avhen it retracts, exposing the vessel. 
During this part of the operation, some danger may be incurred to the phrenic 
nen'e, and to the transvcrsales colli and humeri arteries ; but if ordinary care 
be taken, this will- not bo very great. The phrenic nerve, as I have found by 
very frequent examinations on the dead body, lies altogether to the tracheal 
side of the incision, if that be not carried beyond one-half the breadth of the 
muscle ; and should it api)ear to, be in the -way, it may readily be pushed in¬ 
wards towai'ds the mesial lino, being only loosely invested by ar-eolai* tissue. I 
have, how'ever, seen one instance in which the right subclavdan artery was 
ligatured for a spontaneous cylindriform aneurism of the axilla, and the patient 
died on the eighth day, of pneumonia ; on examination after death) the edge 
of the scalenus was found cut, and the phrenic nerve divided. Had the in¬ 
jury to the nerve in this case anything to do with the pneumonia ? I do not 
think it improbable ; as division of one pluenic nerve, by paralysing to a 
certain extent the diaphragm, and so far interfering with the respiratory move¬ 
ments, must neccssan’ly have a tendency to,induce congestion of the lung, 
which would readily run on to inflammation of that organ. I have likewise 
heard of one case in which incessant hiccough followed this operation, and 
after death the phrenic nerve was found reddened and inflamed, ha-ving 
probably in some -way ‘been interfered with during the exposure of the 
vessel. 

Another important point in reference to the ligature of the vessel in this 
part of its course is, that in five cases out of six on the right side and in one- 
half on the left, the'superior intercostal arises from the subclavian artery 
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between the scalcni. When this is the case, there would proljably be but a 
sleAder chance of the occlusion of the artery by ligature in this situation. 
The transversales colli and humeri .arteries, though in some danger, whilst 
crossing over the scalenus anticus, may be avoided by keeping the incision m 
the muscle between and parallel to these vessels. One principal danger in 
ligaturing the subclavian artery at any point above the first rib, certainly 
arises from interference with the fine areolar tissue which lies between it and 
the scalenus muscles, separating it from the pleura, and which is continuous 
with the areolar membrane of the anterior mediastinum, being indeed the 
deep portion of the ascending layer of what Sir A. Cooper has described as tho 
" thoracic fascia,” and which tends to form the superior boundary of the chest, 
being continuous in the neck with the deep cervical fascia; After the deeper 
layera of the cervical fascia have been opened, this fine areolar membrane pre¬ 
sents itself; and, if inflammation be excited in it, the morbid action will 
readily extend by mere continuity of tissue into the thorax by the anterioi- 
mediastinum, inviwfing ultimately the pleura and pericardium. Hence, when¬ 
ever it is practicable, the Surgeon should keep the point of the needle close to 
that part of the artery which lies upon the first rib, as there is less risk here of 
opening into the deep areolar tissue of tho neck. 

Accidents following Xdgatnre of the Subclavian. — The general 
result of the ligature of the subclavian artery in the third part of its course, 
for spontaneous aneurism in tho axillary, is by no means satisfactory. Thus, 
of forty-eight cases of aneurism of the axillary artery, not dependent upon any 
external wound, in which the artery was ligatured above the clavicle, I fincli 
twenty-three cures against twenty-five deaths. This result is so unfavourable, 
and so different, indeed, from what I antieipated, that I have been led to 
analyse carefully the causes of the deaths. I find them as foUoAvs :— 

Inflammatiou within the chest, &c. . . . .10 cases. 

Suppuration of the sac . . . . . . . (i „ 

tiuppurative phlci)iti8.1 „ 

HaiinorrhaRO. . . . . .’ . . . 3 „ 

(Saugrene of hand and arm.1 » 

tJcneral gangrene.In 

Not stated ......... 3 „ 


Thus it will be seen that the two most frequent causes of a fatal result 
following the operation for axillary aneurism, are not those that are usually 
met with after tho ligature of the larger vessels. It would therefore appear to- 
be owing to some special condition, dependent either upon the application of » 
ligature to the subclavian arteiy in the third part of its course, or upon tho 
situation and nature of the disease for which that operation is had recourse to ? 
and the important point to be determined is, whether these conditions are the- 
accidental or the necessary consequences of the application of a ligature in this. 
situation for the cure of aneurism in the axilla. 

Inflammation of iJts Contmts of tho Thorax proved fatal in 10 out of 25 cases, 
or 1 in 2'5, and is the most frequent cause of death, though not, I believe, the 
mo«t frequent untoward complication of this operation. It might at first 
be supposed that, in this respect, the operatioigs on the subclavian artery 
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resembled other of the greater operations, after which pyemic pneumonia is so 
common a sequela ; but, on closer examination, it will be found that this is not 
the case. Inflammation, when attacking the thorax or its contents after ligature 
of this artery for axillary aneurism, is not confined to the limgs, but very com¬ 
monly affects the pleura and pericardium as well as, or even in preference to, 
these organs. It would, therefore, appear probable that it arose from causes 
that are essentially comiected either with this operation or with the aneurism 
itself. These are refcrrible to three heads. 

1. Inflammation of the deep areolar tissue at the root of the neck may 
extend to the anterior mediastinum, the pleura, and pericardium. This would 
appear to have been the cause of death in a patient in whom Key tied the sub¬ 
clavian, pnd has been especially adverted to by that excellent Smrgeon in his 
relation of the case. 

2. The sac may, by its pressure inwards, encroach upon and give rise to 
inflammation of that portion of the pleura which corresponds to its posterior 
aspect. This occurred in a case in which Mayo of Winchester operated, and 
is more liable to happen if suppuration have taken place in the sac; when this 
occurs, adhesion may take place between it and the pleura, or even the 
tissue of the adjacent lung ; and the contents of the suppurating tumour may 
be discharged into the pleural cavity or air-tubes, and so coughed up. Of 
this curious mode of termination there are at least two cases on record ; one 
by Bullen, in which the patient recovered ; the other by Gross, in which 
the patient died from thdltecape of the contents of the sac into the cavity of 
the pleura. 

8. Division of the phrenic nerve would necessarily, by intci-feiTUg with the 
respiratory movements, induce a tendency to congestion and inflammation 
of the lungs ; and, although such an accident must be a very rare one in 
cases of ligature of the subclavian for axillary aneurism, yet it undoubtedly 
has oceun'ed, as I have myself witnessed in one case. 

Svpiniraiion of the Sac is the most common, though not the most fatal, 
accident after ligature of the subclavian for spontaneous axillary aneurism. It 
was the immediate cause of death in six cases, and occurred in two of the 
patients that died of inflammation of the chest ; it also took place in six cases 
that recovered : in all, fourteen cases out of forty-five, or nearly one in three, 
—a much higher proportion than is generally observed in cases of ligature for 
aneurism. 

What occasions this greater frequency of su];»puration of the sac in axillary 
aneurisms than in those in other situations ? The only c4usc to which it 
appears to be attributable is the great laxity of the areolar membrane in the 
axilla, which allows the tumom’ to increase eso rapidly in size as to excite 
inflammatory action in the surrounding tissues, which may speedily run into 
suppuration. So long as the contents of the tumour contiituc fluid, they will 
necessarily excite less irritation on smTounding structures; but when once 
they have become solidified, whether by the gradual deposition of laminated 
* fibiine, during/the progress of the disease, or more suddenly, in consequence 
of ^ose changes that take place in the contents of an aneurismal sac after 
the hgatare of the artery leading to it, the indurated mass, acting like jtoy 
other foreign body, Ws up inflammation in the areolar tissue that , is 
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immediate contact with it, and thus disposes it to run mto suppuration. The 
more speedily the solidification takes place, the more disposition will there be 
to the occurrence of this accident; the neighbouring parts being unable to 
accommodate themselves to the sudden extension and compression they are 
compelled to undergo. It is probable also that the proximity of the ligature, 
and perhaps actual injury done to the aneurisnral sac during the operation are, 
in many cases, the immediate causes of the inflammation and suppuration. 
The statistics collected by Koch show a much greater mortality in those cases 
in which the subclavian artery has been tied for spontaneous aneurisms extend¬ 
ing above the upper border of the pectoralis minor, than in those beloAV that 
point. Of 17 of the former 18 were fatal, of 22 of the latter only 10 died. 

The period at which suppuration of the sac may be expected to occur in 
cases of axillary aneurism, after the ligature of the subclavian, must necessarily 
in a great measure be dependent on the state of the sac at the time of the 
operation. If inflammatory action have been already set up around it, it may 
happen in a few dS^’s after the artery has been tied. But if this morbid action 
have not already - commenced, the period at which suppuration may most 
probably be expected is between the first and second month. The period at 
which suppuration and rupture of the sac tfike place does not influence the 
probable termination of the case to any material extent; as, in the cases that 
proved fatal, death occurred at warious periods between the seventh day and 
the second month ; in Aston Key’s case, on the ninth day ; in Mayo’s on the 
twelfth ; in Belardini’s anS Griife’s, at the end of thijWBrst month ; in Eigaud’s 
at the sixth Aveek ; in B. Cooper’s, in the second month. The recoveries, 
likeAvise, took place at all periods after the ligature of the vessel, between a 
few days, as in Porter’s, and six weeks, as in Halton’s case. 

An axillary aneurism that has suppurated may burst cither externally, or 
into the lungs or pleura, or both. It is most usual for it to burst externally ; 
the tumour enlarges, with much pain and tension ; a piirt of the skin covering 
it becomes inflamed ; fluctuation'can be here felt, and, if an incision be not 
made, the tumour Avill give AV'ay, discharging most usually a quantity of dark- 
coloured pus, mixed up Avith more or less broken-doAAm and disintegrated 
coagulum and fibrinous deposit, and perhaps sooner or later followed by a 
stream of arterial blood. 

Occasiontdly, but more rarely, the sac extending backAvards becomes adherent 
to the pleura, and may give w^ay into its cavity ; or, by pressing upon the 
lungs, may become incorporated Avith them. Of this remarkable termination 
tAvo instances are recorded, in one of which recovery took place. 

The first case of the kind, is one in which BuUen ligatured the subclaAian 
artery for axillary aneurism. Eighteen days after the operation the tumour 
began to increase, and to take on the symptoms that are indicatiA'c of suppu¬ 
ration. On the tv^enty-sixth day six or eight ounces of bloody pus Averc expec¬ 
torated during a paroxysm of coughing, and the tumour suddenly diminished 
to one half its size; it was now punctured, and five ouifces of the same kind of 
matter were let out Arith great‘relief. When the patient coughed, air passed into ' 
and distended the sac through an aperture between the first and second ribs, 
neap their sternal extremities, through which the contents of the tumour had 
escaped into the lung. The discharge from the exteAiaJ aperture greatly 
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decreased ; the cough lessened ; and Anally, three months after the operation, 
the patient was quite well. 

Oross tied the subclavian artery for axillary aneurism on the lAth of 
February. After the performance of the operation the contents of the tumour 
solidiAed, and its volume progressively diminished. On the 15th of March, 
the patient suffered from fever, and slight tenderness on the apex of the 
tumour was perceptible. On the l(!th he was suddenly seized with intense 
pain in the chest, which was particularly severe at the base of the right lung, 
and extended up towards the axilla. The respiration -throughout the right 
lung was bronchial, and there was dulness on percussion over the lower ribs ; 
the aneurismal tumour had suddenly disappeared at the time of the attack. 
On the ,18th, the patient experienced a sensation as if a Auid were passing 
from the pleuritic cavity into that of the aneurismal tumour ; and, upon 
auscultating, a plashing sound was heard at every inspiration, the noise resem¬ 
bling that produced by shaking Avater in a closed vessel. On the 20th, he 
died. Upon dissection, the aneurism was found to dommuhicate by an aper¬ 
ture, one inch and three-quarters in length and an inch and a half in width, 
with the pleural cavity; this opening was situated between the Arst and second 
ribs, and was obviously the result of ulceration and absorption, caused hy the 
pressure of the tumour. Both ribs were denuded of their periosteum. The 
right side of the chest contained nearly three* quarts of bloody serum, inter¬ 
mixed with laminated clots and Aakes of lymph ; the former of which had 
evidently been lodged originally in the aneurismal di;. ^ 

Besides these cases, a somewhat-similar one has been recorded by Neret, of 
Nancy. A patient was admitted into the hospital, labouring under haemoptysis, 
and on examination was found to have an aneurism of the left subclavian 
artery as large as a chestnut. He died shortly after admission ; and, on exami¬ 
nation, the aneurism was found to communicate with a large cavity in the 
upper part of the lung. 

The cause of death in Gross’s case was probably the fact of the sac opening 
and discharging its contents into the pleural caAity. This docs not appear to 
have occurred in Bullen’s, in which a communication was established directly 
with the lung, the contents of the abscess Anding exit through the air-tubes. 
The process here was analogous to what occasionally occui’s in hepatic abscess 
Avhen this opens through the lungs, adhesion having previously taken place 
between the opposed surfaces of tlje pleura. 

In Fumer’s case of axillary aneurism, both arteries became affected by the 
‘disease, and both subclavians were tied in the third part of their course at ai* 
interval of about Afteen months. In this most remarkable and interesting case, 
the result of which rliects much credit on the- skill and decision of the operator, 
the patient, a stone-mason by trade, made an excellent recovery from the Arst 
operation. After the second’operation he progressed most favourably, for 
twelv 0 %eeks, by which time the tumour had diminished so much as to be not 
more thffla a third of ife-original size. Without obvious reason febrile dis-:. 
turbance set in, the tumour enlarged again, and shoy^ed signs of suppuratingl, 
Fumer now made a free incision into it through the pectoral muscle, and let 
out 18 or 20 ounces of very offensive pus and broken^own coagulum. 
patient speedily recovered, the tumouf disappearing entirely. 
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The principal danger, and the most frequent cause of death after the suppu¬ 
ration of the sac, is the supervention of proftise arterial hsemorrhage. This 
may either occur from the distal extremity of the artery opening into the sac, 
or from one of the large branches which serve to support the collateral circula¬ 
tion round the shoulder, such as the subscapular or posterior circumflex, coining 
off either immediately above or below the sac, or from the sac itself. When 
haemorrhage does not take place after the suppuration of the sac, it must be 
from the fortunate circumstance of the occlusion of the main trunk, where it 
opens into the tumour. It can scarcely be from the occlusion of the principal 
collateral branches : as there would, in this tfevent, be a difficulty in the preser¬ 
vation of the vitality of the limb. It is easy to understand that, if the sac 
sprang from the axillary, at a little distance above the orifices of the subscapu- 
lar and circumflex arteries, all that portion of the main trunk which intervenes 
between the tumour and these vessels might be occluded, and thus haemorrhage 
be prevented on suppuration taking place ; whilst the collateral circulation 
would take place uninterruptedly throu|>h these vessels. If this portion of the 
artery have not been occluded by inflammatory action, the safety of the patient 
must depend upon the accident of a coagulum or piece of laminated fibre being 
fixed or entangled in the mouth of the sac. This may prevent for a time the 
escape of arterial blood, which, on such a plug l>eing loosened, may break forth 
with impetuosity, and cither at.once, or by its recurrence at intervals, carry off 
the patient. 

Another danger may be%uperadded in these cases on the suppuration of the 
sac and the supervention of hajmorrhago—^namely, the occurrence of inflamma¬ 
tion of the pleura, lung, and pericardium, from the extensien inwards of the 
morbid action going on in the sac. 

Secondary Hamorrhage does not frequently occur in cases of ligature of the 
subclqvian artery in the third part of its course, except as a consequence of sup¬ 
puration of the sac. I am acquainted with two cases only in which death 
occurred from the hgemorrhage taking place from this artery at the part liga¬ 
tured. One of these happened to Liston, and the preparation is preserved in 
the Museum of the College of Surgeons (No. 1G95). In this case, it may be 
seen that the artery was diseased at the point ligatured, and that the bleeding 
occurred, as usual, from the distal side of the ligature. 

Oanyrme of tM Hand and Arm is but seldom met with as a sequela of the 
operation we are considering. This is doubtless owing to the fi^edom of the - 
anastomosing circulation between the branches of the transversales colli and 
humeri, and those of the subscapular, circumflex, and acromio-thoracic arteries, 
as well as between the superior and long thoracic and the branches of the 
intercostals and internal mamij^ary, by which the vitality of the limb 
is readily maintained. The principal risk from gangrene would doubtless 
arise from the subscapular artery being in any way occluded or implicated 
in the disease, as it is on the anastomoses of this vessel that the limb is mainly 
dependent for its supply of blood. But, at all events’, this danger is small, 
the only case in which it appears to have given rise to a fatal termination 
being one in which Collis tied the artery ; gangrene of the limb came on 
aftei! mnoh constitutional disturbance of a low type, with rapid, weak pulse, 
thjxifytf sweats, restlessness, and delirium. In Blizard’s case, there wore 
von. ii. K 
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donghing of the sac, and pericarditis, the gangrene being confined to two 
fingers : and in Brodie’s case, it occurred in both the lower as well as in the 
upper extremities, and must, therefore, have proceeded from some constitu¬ 
tional cause altogether independent of the mere arrest of circulation through 
the subclavian. 

Treatment of Inflamed Axillary Aneurism tihreatening Suppura¬ 
tion. —The case of an axillary aneurism becoming inflamed, and threatening 
to rmr into suppuration before the Surgeon has had an opportunity of liga¬ 
turing the subclavian artery, is One that is full of important practical con¬ 
siderations, and that admits of fiftle delay; for if the sac rupture, or be 
opened, fatal haemorrhage is the necessary and inevitable result. It would 
obviously be impossible, in a case of spontaneous aneurism, with any fair 
chance of success to lay open the timiom', turn out the coagula, and ligature 
the vessel above and below the mouth of the sac ; the coats of the artery, 
being not only diseased, but still further softened by inflammation q,nd super¬ 
vening suppuration, would not be in a condition to hold a ligature. There 
are two other courses open—^^'iz., ligature of the ve^el, or amputation at the 
shoulder-joint ; and in the selection of one or other of these, the Surgeon 
must be guided by the progress the disease has made, the condition of the limb 
as to circulation and' temperature, and the solidity or fluidity of the contents 
of the tumour. 

If the tumour be of moderate size and circumscribed, and the arm of a good 
temperatm’o and not very oedematous, ligature of "ilie artery nuiy hold out a 
reasonable chance of success. It is true that this is but a chance : for the 
blood will, immediately after the noose is tied, be carried by the suprascapular 
and posterior scapular arteries into the subscapular and circumflex, and by 
them into the axillary at no great distance from the mouth of the sac ; or it 
may enter directly into the mouth of the latter, if the subscapular or circumflex 
should chance to take their origin from the dilated portion of the vessel. 
Hence, the only safeguard against the supervention of haemorrhage as soon as 
tlic sac has burst or been opened, or has discharged its contents, wiU be the 
occlusion by inflammatory action of that portion of the artery which intervenes 
between these two collateral branches and its mouth, or the accidental entangle¬ 
ment in the latter of a mass of laminated fibrine. Yet, in the circumstances 
as to the condition of tumour and limb that have jijst been mentioned, it 
would bo but right for the Surgeon to give the patient a chance of preserving 
“his limb. 

Should, however, brnmorrhage occur on or after the discharge of the con¬ 
tents of the sac, the subclavian having previously been ligatured, what should 
be done ? If the bleeding be moderate, an attempt should be made to arrest it 
^7 the wound, and by the application of a compress and bandage. If 

it recur, or be so profuse as to threaten the life of the patient, what course 
should the Surgeon then pursue ? Two lines of procedure are open to him : 
cither to cut through tiie pectoral muscles so as to lay the sac open fuUy, and 
attempt to include the bleeding orifice between two ligatures ; or to amputate 
at the shoulder-joint. 

If a Surgeon were to undertake the first of these alternatives in a case of 
spontaneous^^urism, of which alone we are now speaking, he would, in all 
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probability, find the part in such a condition as would -prevent the possibility 
of his completing the operation ho had commenced. After laying open a large 
sloughing cavity, extending under the pectoral muscles perhaps as high as the 
clavicle, and clearing out the broken-down coagula and grumous blood con¬ 
tained in it, in what state would he find the artery ? Certainly, the probability 
would be strongly against its being in such a condition as to bear a ligature, 
even if it could be included in one. Its coats, in the immediate vicinity of the 
sac, could not, in accordance Avith what we know to be almost universally the 
case in spontaneous aneurisms of huge si^ gr old standing, be expected to be 
in anything like a sound firm state, and would almost certainly give way 
under the pressure of the noose ; or the vessel might have undergone fusiform 
dilatation, as is very common in this situation, before giving rise to the cir¬ 
cumscribed false aneurisiii, in which case it would be impossible to smToimd it 
by a ligature; or, again, the subscapular or circumflex arteries might arise 
directly from, and pour their recun-ent blood into, the sac or the dilated artery, 
und, as they would lie in the midst of inflamed and sloughing tissues, no 
attempt at including thenr in a ligature could be successftxlly made. In such 
circumstances as these, the danger of the patient would be considerably in¬ 
creased by the inltation and inflammation that would be occasioned by laying 
open and searching for the bleeding vessel in the sac of an inflamed, suppu¬ 
rating, and sloughing aneurism, and much valuable time would be lost in what 
must be a fruitless operation ; at the close of Avhich it would, in all probability, 
become necessary to have recourse to disarticulation at the shoulder-joint, and 
thus remove the whole disease at once. I should, therefore, be disposed to 
have recourse to disarticulation at tlm shoulder-joint at once, in all cases of 
profuse recurrent Inemorrhage, following sloughing of the sac of an axillary 
aneurism, which could not be JUTested by direct pressure on the bleeding 
crifice, after the subclavian has been tied. 

There is another form of axillary aneurism that requires immediate amputa¬ 
tion at the shoulder-joint, whether the sulxclaviau artery have previously been 
ligatured or not; it is the case of difiuse anem'ism of the armpit, with 
threatened or actual gangrene of the limb. 

lUgatnre of the AsdUary Artery. —Should ligfiturc of the axillary 
artery at any time be required, the vessel may be secured in two ways, in the 
space that intervenes between the lower margin of the clavicle and the fold of 
the axilla. 

The first way is by an incision, either straight or somewhat semilunar, 
parallel to and* immediately below the inferior border of the claAucle ; this 
must be carried through the pectoral muscle, and, when this is divided, some 
loose areolar tissue, in which the ^* 3 romio-thoracic artery ramifies, is exposed. 
This must be scratched through cautiously, until the fmsia covering the vessels 
is I’eached. On opening this, which jnust be done in the most careful manner 
by making a small aperture in it, and then passing a grooved director under it, 
the vein first comes into view. This must be drawn downwards, when the 
artery will be found immediately above it in the deep hollow formed by the 
clavicle above, and the edge of the lesser pectoral below. Tliis operation is an. 
exceedingly diflicult one, on account of the depth and narrowness of the wound 
and the muscular character gf its. walls, as well qp from the embarrassment 
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occasioned by the numerous venous and arterial branches which ramify across 
the space in which the artery lies. After the vessel has been exposed, the 
passage of the ligature around it will be greatly facilitated by bringing 
the ami to the side of the body, so as to take off all tension from the 
wound (Fig. 81)0). 

The safer and simpler ojMjration consists in making an incision from the 
centre of the clavicle directly downw’ards, in the course of the vessels, to the 
middle of the anterior fold of the axilla. In this way the skin, superficial 
fascia, and greater pectoral muscle, must be successively divided. The lesser 
pectoral ivill then be exposed ; and the artery may either be ligatured beloiv 
this, without further dh'ision of muscular substance, or if it be thought desir¬ 
able to deligate it under this, the muscle must be cautiously cut through. 



ViR. ;i00.—Dingmiii of Axilliiry Artfiy liolow clavicle, a. .Axillary artia-y K'^iliK f'ff tlioracico- 

acroitiialia. v. Axillary vein recchnng cci)lmlic. n. Brachial jiloxiis of uen'cs. The j{i-ejit pectoral inuaclo- 
ia cut across. 

When this is done, a very distinct and firm fascia Avill come into view ; this 
being pushed up, must be carefully opened, when the artery and vein will be 
seen lying parallel to one another, the artery not being overlapped by the 
vein, as it is higher up. The vein having been drattm imvards, the aneurism- 
needle must be carried from aboA*e dowmvards between it and the artery. The 
great advantage of this opemtion is, that the Avound is open and free, and 
that, consequently, the artery can be more readily reached in any part of its 
course. The disadA'antage is the great diA'ision of muscular substance that it 
entails. This, hoAi'CA'cr, need not leaA’c any pemianent Aveakness of the h’rnb, 
as by proper position ready and direct union may be effected Ijietween the 
parts. 

The axillary artery may also be ligatured at any point below the loAvei* 
border of the pectoralis minor, by making an incision parallel to its course in 
the axilla. The guiding point for the vessel in this situation is obtained by 
dividing the space betAveen the anterior and posterior folds of the axilla into 
three equal parts, Avhen the artery will be found to lie at the junction of the 
anterior with the middle third. The arm being held at a right angle to the 
trunk, so as to make the skin tense, an inaision is jnade, commencing at the 
thoracic border of the axilla and extending for a distance of about three inches 
parallel to the course of the artery. The incision must be made so as to divide 
the skin only. The ftiscia being exposed, must ]>q carefully opened, when the 
axillary A'ein Avill come into view', and must be draAvn on one side Avith a blunt 
hook. The artery will now’ be seen surrounded by the nerves of the brachial 
plexus. In front of it or to its inner side is the internal cutaneous. To its 
inner side are the ulnar and the nerA’e of Wrisberg. To the outer side are the 
median, and, for a short jlistance above, the external cutaneous. Behind are 
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the musculo-Bpiral and the circumflex, as far as the lower border of the suo 
scapularis muscle. The uciwes are easily held aside, and the ligature is passed 
round the arteiy. If the ligature be applied near the termination of the 
axillary artery, as it lies over the tendons of the latissimus dorsi and teres 
major, it will not be in immediate contiguity to any large branch. Above 
this point, it must be applied close to either the subscapular or the circumflex 
arteries, which would perhaps somewhat add to the danger of secondary 
hmmorrhage. The operation is one which can very rarely be necessary in the 
treatment of aneurism. 

ANETJBIBM OF THE ARM, FOBEABM, AND HAND. 

Spontaneous aneurism rarely occurs below the axilla, yet it may occasionally 
be met with at any psnt of the upper extremity. Thus Pallctta, Flajani, 
Pelletan, and others, relate cases of spontaneous aneurism at the bend of the 
arm ; and Liston states that he once tied the brachial artery in an old ship- 
carponter, who, whilst at work, felt as if something Ixad snapt in his arm. 
Pilcher has recorded a case of anem’ism under the ball of the right thumb, 
which was produced by repeated though slight blows with the handle of a 
hammer used by the patient (a working goldsmith) in his trade ; the radial 
and uhiar arteries were tied immediately above the ui’ist, and the disease was 
thus cured. Aneurism has also been met with in this situation after attempted 
reduction of a dislocation of the thumb. In the Museum of the College of Surgeons 
there is a preparation of a radial artery with a small aneurism, about the third of 
an inch in diameter, formed by the dilatation of all the coats of a narrow portion 
of one-half the circumference of the vessel, a little above the origin of the 
superficialis vohe. Spontaueoits anemism in the forearm is of extremely rare 
occuiTence. A case has been reported by Todd as occurring in a woman 
twenty-eight years of age, in which a spontaneous aneurism in the forearm h.ad 
existed for several years l)eforc the brachial Avas ligatured, when pulsation in 
the tumour ceased, though it continued solid and hard for some months after 
the operation. De Morgan has recorded a case of spontaneous aneurism of the 
nhiar, and Spanton one of the radial artery. In neither case was any operation 
isirformed. In 3849, a jnan was admitted into University College Hospital, 
for a tumour that presented all the characters of aneurism, situated in the 
upper third of the ulnar artery of the right forearm. The brachial was liga¬ 
tured by Arnott, Avhen pulsation and bruit ceased in the tumour, though slight 
enlargement of the arm continued for some time afterwards. In-most of the 
cases in which the brachial artery and its primary branches have been the seat 
of spontaneous aneurism, disease of the heart and of the arterial system in 
other jAarts has co-existed. 

While spontaneous aneurisms are rare in these situations, the traumatic 
forms of the disease are, as has already been stated (Vol. I., pp. 826, 827), of 
more frequent occurrence, and may require the ligature of the brachial, or of 
either of the arteries of the forearm. * 

Treatmeitt. —In cases of aneurism below the axilla, direct pressure may be 
tried with advantage, provided the tumour be of small size and unattended by 
inflammation of the superjacent integuments. Compression of the trunk of 
the artery above the tumour is rarely applicable, on^ account of the pain that 
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is induced by tlie pressure upon the neighbouring nerves, which cannot be* 
isolated from the artery. Besides this, the brachial artery is so mobile, and 
the humerus so small and round a bone, that the vessel cannot be steadilj 
compressed against it for any length of time, but will roll away from under the 
pressure, even if the patient could bear the pain of it. 

Ziigrature of the Braehial Airtery. —The brachial artery may be ligatured 
in the middh of the arm, which is considered the seat of electioii of this opera¬ 
tion, by making an incision, about three inches long, parallel to and upon the 
inner edge of the biceps, which is the “ directing line ; ” the fascia, which is. 
cx 2 X)sed, must be opened carefully to a corresponding extent, Avhen the median 
nerve will coimnonly be seen crossing the wound ; this miist be drawn down¬ 
wards with a l)lunt hook, when the artery, accompanied by its two veins, will 
be exposed ; these vessels must then be separated from one another, and the 
ligature passed and tied in the usual Avay. In performing this operation, the 
principal point to attend to is to cut denvn upon the inner edge of the biceps,. 
Avhich will be the sure guide to the artery (Fig. 391). If the Surgeon keep too 
loM% he may fall upon the ulnar nerve and the inferior profunda artery, which 
might possibly be mistaken for an abnormally small brachial; by taking care 
to expose the fibres of the biceps in his early incision, he Avill avoid this error. 

In the tipper part of the arm, the brachial artery, Avhere the axillary termi¬ 
nates in it, Avill be found lying immediately behind and covered by its vein. 
On drawing this to the inner side, the artery Avill be seen, surrounded by 
nerves. It has in front the inner cutaneous ; the ulnar and neiwe of Wrisberg 
to the inner side ; behind, the musculo-spiral ; and on the outer side, the 
median. In ligaturing the artery in this situation, care must be taken to 
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divide the integuments, which are extremely thin, with great caution. By 
rotating the arm ouhvards and bending the elbow, the artery will be throAvn 
forward and rendered less tense, so that a ligature can easily be passed 
round it. 

At the hend of the arm, the brachial artery may be reached by making an 
incision, about two inches in length, in a direction downwards and outwards, 
about half an inch internal to the edge of the tendon of the biceps, parallel 
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to the median basilic vein. As soon as the integumental structures 
are divided, the strong process of fascia from the tendon of the biceps will 
come into view, beneath which the artery lies accompanied by its veins, in the 
triangular space bounded externally by the biceps tendon, and internally by 
the pronator teres. In performing this operation, the veins at the bend of the 
arm, with the filaments of the internal cutaneous nerve, must be divided to 
some extent, though they should be spared as much as possible. The artery 
will be found about half an inch to the inner side of the tendon, accompanied 
by the median nerve, which is to its ulnar side (Fig. 892). 

lUgatnre of the Sadial and Ulnar Arteries. —These arteries should 
never be ligatured above: the middle third of the arm, except in cases of 
direct wound. Any attempt at tying them in the upper part of the fore¬ 
arm will not only be attended with great difficulty, but rvith the danger of 
crippling the muscles in this situation, and thus impairing the after-move¬ 
ments of the arm. Ligature of the brachial artery may always be substituted 
advantageously. 

The Ulnar Axtery above the wrist may be readily ligatured by making an 
incision about two inches in length, a little above and one-third of an inch to 
the radial side of the pisiform bone, parallel to the tendon of the flexor carpi 
ulnaris, which is the “ directing line ” to the vessel. After the fascia covering 
it has been divided, the artery, with its two accompanying veins, will be found 
to the i-adial side of the ulnar nerve (Fig. 398). 

The Badial Axtery may be ligatured near the wrist, by making an incision, 
about two inches in length, half an inch to the outside of the tendon of the 
flexor carpi mdialis—the “ directing line ” (Fig. 894) ; when, after the division 
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of the superficial and deep fascias, the artery, accompanied by its two veins, 
will be exposed, and may be tied in the usual way. 
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CHAPTER XLV. 

—^— 

ANEURISMS OP THE ABDOMEN AND LOWER EXTREMITIES. 


ANSUBIBM OS' 'CHB ABBOMIHAli AOBl!A AND ITS BRANCHIBS. 

As mitil recently any surgical treatment of tlicsc aneurisms w.as considered 
impossible, they were formerly left entirely in the htuids of the physician; hut 
since the introduction of compression of the aorta under prolonged anaes¬ 
thesia, by Murray of Newcastle, they have become fairly entitled to a place in a 
work on Surgery. 

Aneurism may affect the abdominal *aorta at any part of its course, but 
the most common situation is near the origin of the coeliac axis; and here the 
disease is frequently not confined to the main trunk, but one or more of the 
branches are also affected. The next most frequent situation is at or near the 
bifurcation. Aneurisms may also fcHrm in connection with any of the main 
branches of the abdominal aorta, most frequently on the superior mesenteric, 
splenic, and inferior mesenteric. The aneurism may be saeculated or tubular. 
When growing from the main trunk, it is most frequently of the former 
variety. 

Symptoms. —The chief sign of the disease is the existence of a pulstiting 
tumour, situated in or near the middle line, somewhere between the costa! 
margin and the region of the umbilicus. The pulsation of the tumour is of 
the expansile kind cliaractcristic of aneurism, and there is frequently a distinct 
bruit. Walshe mentions a single systolic murmur, a dull ■muffled systolic 
sound convertible into a murmm* by a little pressure, a sharp, abrupt, short 
systohe murmur at the left lumbar spine, a systolic murmur audible below the 
sac, but not over it, and occasionally a dull secohd sound, as having been heard 
in various cases of abdominal aneurism. The exact shape and size of the 
tumour and the nature of its pulsation can in many cases only be ascertained 
by fully relaxing the abdominal mnscles by the use of chloroform. The sen¬ 
sation of pulsation in the epigastrium may l)e very perceptible to the patient, 
or may be entirely absent. Constant aching lumbar pain is a very frequent 
symptom. The pressure-signs are not usually very marked till late in the 
disease. Prewure on the vena cava to such an extent as to cause oedema of 
the lower extremitiesN is almost unknown. The sac may press on the lumbar 
plexus, and give rise to signs of irritation in the course of its branches. The 
most marked of these are pains in the groin and testicles from frritation of the 
gcigto-crural, and occasionally shooting pains down the thigh, in the course of the 
anterior crur^ or external cutaneous nerve. When the. bodies of the vertebrae 
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arc eroded, constant lumbar pain will be frequently present, of the same burn¬ 
ing, boring character as that felt in thoracic aneurism under similar circum¬ 
stances. In some cases the pressure may affect the great intestine, causing 
considerable difficulty in defaecation. Occasionally the- tumour may attain to 
an enormous size before death, half filling the cavity of the abdomen. The 
fatal termination may be due to gradual exhaustion from pain and interference 
witli the fimctions of the abdominal viscera, to sudden rupture of the sac into 
the peritoneum, or subpcritoneal tissue, or into some part of the alimentaiy 
canal, or, more rarely, into the pleural cavity through the diaphragm. 

The Diagnosis rests chiefly on the situation of the tumour, its distinct 
expansile pulsation, the existence of an aneurisraal bruit, and the pressure- 
signs. Very maricod epigastric, pulsation is not an unfrequent symptom in 
iincemic patients suffering from atonic dyspepsia, and in these cases very slight 
pressure on the artery from a stethoscope will give rise to a distinct bruit. 
Under these circumstances, it is sometimes not easy to speak positively as to 
the condition of the artery, but in the vast majority of cases a careful exami¬ 
nation under the influence of chloroform will readily determine the nature of 
the disease. A displaced or enlaryed heart also gives rise to distinct epigastric 
pulsation, but this can hardly be mistaken for aneurism. A solid mass of fieces 
accumulated in the tmisverse colon”* may receive a A'cry distinct impulse from 
the aorta, but the doughy feel of the mass, its superficial nature, and the 
history of the case, will usually readily determine its nature. A prominent 
lumbar vertebra pushing the aorta forward may also simulate a dilatation of 
the artery. Cancerous lumbar glands surrounding the artery may give rise to 
considerable difficulty in diagnosis; and here again a carefiil examination under 
cliloroform is the most likely means of arriving at a correct conclusion. Can¬ 
cerous tumours growing from the bones may give rise to almost insuperable 
difficulties in the diagnosis. From tumours of the various abdominal viscera, 
the diagnosis must be made on general principles. The amount of fat in the 
abdominal walls necessarily has a great influence on the difficulty or ease of 
coming to a definite conclusion. 

Treatment. —In all cases of aneurism of the abdominal aorta, constitutional 
treatment should be given a fair trial before any more severe mea 8 m*es are 
Jidopted. Tufnell has i-ccordcd two cases in which a cure was effected by diet 
and rest—in one case in 21 days, and in the other in 37. If this treatment 
fail, the only resource left is compression of tlte abdominal aorta. The 
pain of this application is usually A'cry severe, so that, in order to relieve it, 
patients should be kept under the influence of chloroform for many 
hours. The credit of introducing this mode of treatment is undoubtedly due 
to Murray of Newcastle-on-Tyna^ The operation has now been performed for 
aortic aneurism in eight cases. In six, under Murray, Durham and Moxon, 
Dm-ham, Greenhow and Hulke, Pollock, and Sir J ames Paget, the pressure was 
applied on the proximal side of. the sac. Of these, three—Murray’s, Durham 
and Moxon’s, and Greenhow and Hulke’s—^were sudcftssful; one. Pollock’s, 
failed ; and two, Durham’s second case, and Sir James Paget’s, were fatal. In 
two' the pressure was applied on the distol side of the sac ; one, under Bryant, 
terminated fatally, and the other, under Marshall, feiled. In every ca^ the 
pressure has been applied by the instrument known in this country as Lister’s 
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aortic toumiqiiet. That this instnunent may be safely applied, to the abdo¬ 
minal aorta from the highest point at which the artery can be reached to its 
bifurcation, is clearly proved by results of the cases above mentioned. In 
Durham and Moxon’s case, it is stated that “ by positioning the body of the 
patient, just sufficient space was afforded for the introduction of the pad of the 
tourniquet between the catilages of the ribs and the aneurism.” In GreenhoAv 
and Hulke’s case it was applied midway between the xiphoid cartilage and the 
umbilicus, immediately above the tumour. That three out of the eight cases 
have terminated fatally shows, however, that the operation is hy no moans 
devoid of danger. In Pollock’s unsuccessful case the patient suffered from 
haematmia, and in ( JreenhoAv’s case albumen appeared in the urine after the 
last oixjration, thus showing serious interference with the circulation in the 
kidney. In Marshall’s case the patient suffered from retention of urine for 
some days after one operation, probably from some injury to the hypogastric 
plexus. In Bryant’s case the post mortem examination showed bruising of the 
mesentery and intestine and peritonitis, and “ the tissues about the compressed 
aorta Avere loaded Avith effused blood.” In Paget’s case an abscess had formed 
in the mesentery, peritonitis had been set up, and the mesenteric artery Avas 
found to be compressed and flattened, and embolic clots were found in its 
branches. In Durluun’s fatal case there Avere signs of bruising about the pan¬ 
creas, and the aneurism AA'as found to affect the mesenteric artery. The time 
during Avhich the pressure has been maintained has A'aried cdi^iderably. Mur¬ 
ray’s case was cured by one application lasting Aa c hours; Durham and Moxon’s 
in 10^ hom« ; OreenhoAV and Hulke’s, by three applications, lasting ">5 minutes, 
4 hours, and 3 hours. In Marshall’s ctAsc distal pressure was applied Avithout 
serious consequences, on one occasion for 18 liours, and on another for 11) 
hours. Vomiting has been found to be a troublesome complication in several 
cases. Of the successful cases, Miuray’s is the only one in which the pulsation 
of the tumour ceased permanently immediately after the operation. In Green- 
how and Hulkc’s case it did not finally disappear till some days after the last 
application of the tourniquet; and in Durham and Moxon’s, although it ceased 
at the time, it returned in a few hours, and persisted for a month before it 
finally disappeared. From the aboA^e CJises, it aao'11 bo seen that there is abundant 
evidence of the safety of the operation, and sufficient probability of 

success to justify us in adopting it in every favoxirable case. Fm-ther evidence 
is required before abandoning distal pressure as absolntely useless. In Bryant’s 
fatal case the sac was found to be filled with firm clot, AAffiich Avas considered 
to have been sufficient, had the patient lived, to have cured the aneurism. In 
Marshall’s case the tumour was thought to be slightly more solid after the 
operations, but no permanent effect \A'as prodyced. The distal operation, hoAV- 
ever, does not seem a very hopeful one. The number and size of the branches 
coming off from the aorta at its upper part, and the frequency Avith which the 
cceliac axis and its large branches are implicatedj are very mifavourable circum¬ 
stances for distal pressure. The anastomosis of the collateral vessels is, more¬ 
over, so small compared to the immense interference Avith the direct circulation, 
that the only effect of distal pressure must be for many hoirra greatly to increase 
the tension in the vessels above. 

In performing the operation of compression of’the aorta under pro- 
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longed.anaestliesia, 4 few points require special attention. The patient should 
be fed well on the day before the operation. On the day of the operation 
he should receive fluid nourishment only, and the bowels should be well 
emptied by means of a copious enema. The toiiniiquet must be applied 
with the greatest care immediately above the tumour, and with no more 
force than is absolutely necessary. If much force bo required before the 
pulsation in the femoral m’teries is arrested, it is probable that the imd of the 
tourniquet is not in the right place, and various attempts must be made till 
the spot is found where the smallest amount of pressure will control the circu¬ 
lation. It will be fbimd com^enient to insert a soft hollow sponge under the 
pad of the tourniquet, as it then accommodates itself more readily to the parts 
between it and the spine. Dining the operation the patient must be watched 
A'cry carefully, and the tourniquet slackened at once if any symptoms of faint¬ 
ness intervene. Obstinate vomiting may render the continuance of the opera¬ 
tion impossible. It is diflicult to say whether this is due to pressure on the 
sympathetic or to the influence of the chloroform. During the application of 
the tourniquet, it is advisable to have the lower limbs raised in the bed and 
Avarmly ivrapped in cotton-Avool, as marked coldness and serious congestion 
hav e usually been noticed after the compression has lasted a short time. If 
necessary, imtritiAc encmata and brandy may be administered during the 
anaesthesia. 

INOUINAn ANEURISM. 

An Iliac or Inguinal Aneurism may arise from the external iliac*, or 
Irom the common femoral .artery ; most frequently it springs from the latter, 
and, taking a direction upwards, pushes the peritoneum before it, and thus 
encroaches somewhat upon the cavity of the abdomen. The aneurism is 
commonly of the circumscribed false variety, though sometimes tubular. It 
larely, if ever, becomes diffused, for the reason long ago j)ointed out by 
Sciupa, that the femoral artery, above the edge of the sartorius muscle, is 
invested by so dense a sheath, and is so closely bound down to the neigh¬ 
bouring fascia, that, when dilated into an aneurism, it does not readily give way. 

Symptoms. —Wlien first noticed, the aneurism is a "small, soft, compressible 
tumour, A\ith pulsation and bruit, and is generally attended by little pain or 
uneasiness. It rapidly enlarges, however, and may attain a considerable mag¬ 
nitude ; being often somewhat lobulated upon the surface, owing to the unequal 
constriction exercised on it by the fasci® under which it lies. At the same 
time, it usually becomes more solid ; and the pulsation in it diminishes con¬ 
siderably, or even ceases entirely. As it increases in size, it compresses the 
saphena and femoral veins, thus^ giving rise to oedema of the limb ; and, by 
stretching the genito-cruriJ and some of the branches of the anterior cnual 
nerve, it occasions considerable pain in the thigh and leg. 

Diagnosis. —The diagnosis of inguinal aneurism is not always so easy as 
might at first appear. It has most frequently been confounded with abscess 
in the groin, with carcinomatous tumours in this situation, and with osteo- 
aneurisni. The diagnosis from abscess must be made on general principles; 
but in some instances it appears to be replete with difficulty, as there are not 
a few cases on record in which aneurisms in this situation have been mistaken 
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and punctured for abscesses, an error that has three times fallen under my own 
observation, and one which has in every instance proved fatal. The diagnosis 
of an inguinal aneurism, solidified by the deposition of laminated fibrine, and 
pulsating but indistinctly, from & pulsating encepltaloid or osseous tumour in the 
groin, is surrounded by the greatest difficulty, and cannot, I believe, with the 
means we at present possess, be accomplished with absolute certainty. The fact 
of the two disetises having in two instances been confounded by two of the 
most distinguished Surgeons of the day, Stanley and Syme, is sufficient 
cAndence of the difficulty attending their diagnosis. 

Treatment.— Tt occasionally happens that inguinal aneurisms, even of a 
A’cry large size, undergo spontaneous cure, or become Consolidated by direct 
pressure conjoined with constitutional treatment; but these instances are of 
such rare occurrence, that such a result cannot be relied on in any one case. 
Compression of the aorta under prolonged Jinassthesia has of late yeara been found 
so successful, that in no case should a trial of it l)e omitted Avheu possible (see p. 
137). Should it fail, it becomes necessary to tie the A’essel leading to the sac. In 
the majority of instances the tumour, though it may have encroached on the 
abdomen, Avill not haA'e reached too high for the external iliac to be ligatured ; 
should it haA'e done so, hoAvever, the Surgeon may hax'e to tic the common iliac 
artery ; but in some instances even this may not be practicable, and his choice 
must lie between the slender chance offered by constitutional ti’catment, and 
the fearful alternative of ligatm’ing the aorta. 

Xiigatnre of the External Iliac Artery. —There are tAVO modes of tying 
the external iliac artery—the one originally practised by Abcmcthy, someAvhat 
modified by Liston ; and the other introduced by Sir A. Cooper. 

Abernethy's modified operation (Fig. 335), on the right side, consists in com¬ 
mencing an incision at a point rather more than tAvo finger-breadths to the inner 
side of and a little aboA’c the anterior superior spine of the ilium, carrying it in 
a somewhat curA'cd direction, Avith the coincxity of the curv’e outAvards and the 
concaAity looking toAV'ards the middle line, to a point that is as nearly as pos¬ 
sible opposite to, but about an inch or an inch and a half above, the middle of 
Poupart’s ligament. When the operation is on the left side, the incision should 
be begun below, and cairied upw'ards between the two points indicated. It is 
about four inches in length, and, if necessary in fat subjects, may be extended 
at the upper end. After dividing the skin and superficial fascia, the fibres of 
the external oblique tendon are carefully cut through. The internal oblique and 
the transAersidis muscles are then divided with great caution, when the trans- 
versalis fascia is reached, which is recognised by its dull yelloAvish-white appear¬ 
ance. A small portion of this membrane, at the lower angle of the wound, Avhere 
it is thinned and expanded for the passage of the spermatic cord, is noAV care¬ 
fully raised Avith the forceps, and cut through Avith the blade of the scalpel laid 
flat. A broad- hernia-director is then introduced, and passed underneath it, when 
it should be laid open upwards and outAvards to the full extent of the wound. 
The whole of the iimer side of the Avound is next draAvn towards the mesial 
line, the peritoneum being gently separated from its loose areolar connections 
in the iliac fbssa by the Surgeon’s fingers ; it must be kept out of the way by 
an assistant,, who holds it up with a Wad bent copper spatula or a butter-pat. 
The opening of the transA'ersalis fascia is the most critical part of the operation; 
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hut, if done in the way which I have described, and at the lower angle of the 
wound, it may be safely accomplished. The artery may now be felt ptilsating- 
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at the bottom of the wound, covered by a thin fascia and having the vein lying 
to its inner side, and somewhat behind it. The investing areolar tissue must 
be scratched through, and the needle passed from the inner side between the 
vessels, the ligature being then tied in the usual way. 

In Sir A. Cooper’s operatimi, an incision about three inches in length is made 
a little above and nearly parallel to Pouiwt’s ligament, begimiing above the 
inner margin of the external abdominal ring, and ending near the anterior 
superior spine of the ilium. By this incision the tendon of the external oblique 
is exposed, and must be divided to the full extent of the external wound, when 
the spennatic cord will be seen passing under the lower edge of the internal 
oblique and transversalis muscles. Some loose areolar tissue and fascia haA O 
now to Ixj scratched through ; dhd the finger, being passed under the cord, will 
come into contact Avith the external iliac artery, close to the spot where the 
epigastric is given off from it; the upper side of the incision must now be well 
raised by a copper spatula, Avhen the vessel will be exposed, covered by an 
areolar sheath and having the vein to its inner side ; the sheath must be cau¬ 
tiously opened, and the ligature passed from Avithin outAvards. 

On comparing the two operations, it would appear that the principal dis¬ 
advantage of Abemethy’s is, that it is apt to leave a tendency to hernial pro¬ 
trusion, in consequence ofjbhe abdominal wall bjang much Aveakened by the 
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free incisions tlirough the muscular planes that are necessary; the great 
advantage attending it is, that the external iliac may be ligatured at any part 
of its com-se, and that, if requisite, the incision may be extended upwards, 
and the common trunk secured. In Sir A. Cooper’s operation, the line of 
incision lies directly across the course of the epigastric artery, which, as well 
as the circumflex ilii, if it arise high, and the circumflex A ein, which crosses the 
iliac artery at this point, and is often somewhat funnel-shaped, may be in danger 
of being wounded. The spermatic cord is likewise somewhat in the way in this 
operation. Dupuytrqn actually wounded the epigastric artery in one case ; 
and Houston had much difliculty from the circumflex vein in another instance. 
This operation had also the disadvantage, that by it it i^mpossiblc to prolong 
the incision upwards so as to deligatc any portion of the vessel except that 
which lies immediately above the crural arch ; but the peritoneum is less dis¬ 
turbed than in the other case, and there is less tendency to hernial protrusion 
afterwar^. As 4 general rale, 1. think we may conclude that, in cases of spon¬ 
taneous aneurism, in which it might, from the size of the tumour or the diseased 
state of the vessels, be found necessary to apply the ligature to a higher point 
than was intended before the operation commenced, it will be safer to have 
recourse to Abemethy’s plan, modified as above described, as in this way we 
shall be able to ligature the vessel at any part of its course ; whilst in crises of 
hemorrhage after amputation, or of traumatic femoral aneurism, in which the 
artery is not likely to be diseased, recourse should be had to Cooper’s operation, 
more particirlarly if the patient be thin, and the abdomen flat. 

In connection "with the ligature of the external iliac artery, there are some 
practical points that deserve mention. Before the operation, the colon should 
be emptied by means of an enema, and the pubes shaved. The incision irr the 
abdominal waU must be sufficiently extensive ; but, at the same time, it must 
not be carried too far forwards at its lower angle, lest it implicate the epigastric 
vessels. These may be roughly stated to lie at first nearly parallel to the course 
of the external iliac, but soon turn inwards. It shorrld of course never be 
allowed to implicate the external ring, lest it give rise to a tendency to hernial 
protrusion. Care should be taken not to wound the peritoneum ; for, although 
two patients in wirom this was doire by Post and Tait both recovered, yet it is 
of course a dangerous accident, and should if possible be avoided. The peri¬ 
toneum must not be torn up more than is absolutely necessary, lest hasmor- 
rhage or subsequent peritonitis occur ; and especial care must be taken that 
the fascia transversalis be properly divided, otherwise the iliac fascia may be 
stripped up with the peritoneum, and the artery in this way dragged out of its 
normal situation into the upper and inner angle of the wound, occasioning great 
embarrassment to the operator, who may not fee able to find it. The sepiu’ation 
of the peritoneum is much facilitated by the Surgeon holding the outer cut 
edge of the transversalis fascia tightly in his forceps with one hand, w’hilst he 
gently raises the bag of the serous membrane with the other out of the iliac 
fossa, and separates its areolar connections there. All this must be done wdth 
the utmost gentleness and care. Before attempting to pass a ligature round 
the vessel, the thin fascia covering it must be scratched through; and the 
areolar connections with the vein, which are very thin and loose, must be 
separated by means of a director, or the end of the aneurism-negdle. The 
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artery must be well cleared, and especial care taken that the genital branch of 
the genito-crural nerve is not included in the noose. It is better not to, use 
the knife deep in the wound ; and, lastly, the sac, if it extend high, must not 
be weakened by having its peritoneal covering stripped oif. 

Besnlts. —Ligature of the external iliac artery was fii*st practised Aber- 
nethy in 17!)C, During the following fifty years it Avas done in at least 100 
recorded instances for inguinal aneurism (Norris) ; of these, scA'cnty-three were 
cured, and twenty-seven died. In one remarkable case, both external iliacs 
Avere ligatured successfully at an interA al of eleven months, by Tait. In some 
few cases also, there was the complication of an aneurism in the ham Avith that 
in the groin. Of nini|^-two cases in which the aneurism was solely seated in 
the groin, seventy were cured and twenty-two died. Death resulted from gan¬ 
grene of the limb in eight, from secondary hiemorrhage in four, from sloughing 
of the sac in three, from tetanus in three, and from causes of a more general 
character in four cases. 

Pulsation returned in tlie sac in six cases ; in some not mitil seA^eral weeks 
had elapsed after the opemtion; and in one instance only was this phenomenon 


followed by death. Suppuration of the. sac was of 
frequent occurrence, happening in tliirteeu in¬ 
stances, doubtless oAving to the large size that these 
tumours are often alloAved to attain before being 
subjected to surgical intei’ference. It is remark¬ 
able, however, that in three cases only was this 
accident fatal; and in two of these three instances 
the sac had been opened before the operation, on 
the supposition of its being an abscess. Secondary 
luemorrhage occuned but in six cases, four of AA’hich 
proved fatal ; a A'cry small proportion Avhen com¬ 
pared with what happens in other situations. This 
must doubtless be attributed in a great measure to 
the absence of any collateral branches springing 
from the trunk of the external iliac ; the distance 
iMjtAveen the point ligatured and the epigastric and 
circumflex ih'i ai’teries aflbrding abundimt space 
for the safe obliteration of the A'essel. In one of 
the fatal cases, pulsation had previously returned in 
the sac; in the other three the patients died on 
the scA'cnteenth, the twenty-seventh, and the forty- 
third days respectively. 

Gangrene of the limb is the nuMst common cause 
•of death after deligation of this vessel. It occurred 
in nine instances, of which eight proved fatal 
one being cured by amputation. The period at 
Avhich the mortification supervened varied from the 
third to the fourth week. The principal cause of this 



Fig. Obliteration of FeniomI 
Vein liy Inguinal Aneurism. 


gangrene is narroAving or obliteration of the neighbouring venous trunk, by 
pressme of the tumour. In the accompanying woodcut (Fig. 390) this is 
Avell illustrated; the vein opposite the aneurism being completely closed. 
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It is a very remarkable circumstance in the history of this operation, that 
four deaths resulted from tetanus. This sequence of this particular opera¬ 
tion it is difficult to account for, as it is a most unusual occurrence after the 
ligature of arteries, and is equally rare after wounds of the abdominal wall in 
other operations, as for hernia. The only probable explanation that offers itself 
is that in these cases the genito-crural nerve, or its genital branch, may have 
been unduly irritated by or implicated in the h’gature. 

The ligature of the external iliac for amurmnal varix in the groin affords a 
striking contrast with that for spontaneous aneurism ; the four csises recorded 
all proving fatal, twb dying of gangrene, and two of hsemorrhage. In these 
cases Guthrie has recommended that the tumour shouW be laid open, and the 
artery ligatured above and below the aperture in it. During the operation the 
artery may be readily commanded above the seat of disease by the application 
of the abdominal tourniquet, either to the aorta or to the common iliac at the 
brim of the pelvis. 

Aneurism occasionally takes place in tlie groin and ham of the same side 
here the ligature of the external iliac will cure both diseases. Of four cases in 
which this complication occurred, the operation was successful in three ; one 
patient dying of gangrene, and in him the poj)liteal aneurism was on the point 
of bursting at the time of the operation. In two of the three cases that re¬ 
covered, pulsation returned in the inguimd aneurism, but disappeared after 
a time. 

Iiigature of the Common Iliac. —This artery Avas first tied by Gibson, 
in a case of gun-shot injuiy, the patient dying of peritonitis and secondary 
haemorrhage on the thirteenth day. The great American Surgeon, Mott, was 
the first Avho tied it for aneurism, the patient making a good recovery. If the 
aneurism in the groin extend so high that there is not sufficient space for the 
exposure and ligature of the external iliac artery, it becomes necessary to tie the 
common trunk. This may be done by extending the incision that serves for the 
ligature of the external iliac upwards and slightly inwards towards the umbilictis, 
to an extent corresponding to the degree of obesity of the patient, so that it 
assumes a somewhat semilunar form. Or a semilunar incision may be made 
from the end of the last rib on a point about two or three inches aboAn the um¬ 
bilicus, and carried domiwards and inwards to a corresponding extent below it. 
The incision is then successively carried through the dilierent planes of muscular 
fibre Avith great caution and on a grooved director, until the transversalis fascia 
is exposed ; this must be carefully opened and freely divided, so as to expose 
the i)eritonemn, which noAv comes bulging iivto the wound, pressing forward 
-with its contents. This must be held aside, draAvn upwards by the fingers of 
an assistant, and gently stripped from the iliac fossa by the Surgeon carefully 
insinuating his hand beneath it. When he arrives at the brim of the pelvis, 
he will readily be conducted to the external iliae artery, Avhich guides him to 
the pai-ent trunk. The ligature must then be passed round the artery from 
within outwards, a slight scratch having been made through the fascia cover¬ 
ing the vesBell)y means of the finger-nail, by which it may also be separated 
from the accompanying vein. 

In planning the incision for the ligature of this artery, care should be taken 
that it be not carried too Ioav down or too far forwards ; nothing can be gained 
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by doing so, and there is besides the additional risk of the circumflex ihi or 
epigastric being wounded, as happened to Mott ; and, as these are the prin¬ 
cipal agents in the anastomosing circulation, their injury is a serioiis accident. 
Should any muscular branches bleed, they had better be ligatured, so as not to 
obscure the after-steps of the operation. The fascia transversalis should be 
opened at the lower part of the wound, where it is thinned for the passage of 
the spermatic cord, by pinching up a portion of it with the forceps, and dividing 
it carefully with the edge of the knife laid horizontally ; it will be found to be 
much thicker and denser at the upper and outer part of t^o wound than in this 
situation. When the peritoneum is well drawn upwards to the mesial line by 
the assistant’s fingers or by copper spatulas, the ureter, which crosses the 
artery in this situation, will be carried up with it, so as not to be seen at all. 
In this stage of the operation, the patient should be turned on his sound side, 
in order to prevent the intestines from falling over and pressing the peritoneum 
into the wound. 

Tlic vein usually comes into view ; sometimes turgid and overlapping the 
artery. The veins on the two sides differ in their relation to the arteries. 
On the right side the vein is at first beneath, and then to the outer side. The 
loft vein lies to the inner side of the left artery, and then passes beneath the 
right common iliac artery to join the right vein. By means of the finger-nail 
and the blunt end of the aneurism-needle, the vein may be gently separated 
from the artery to an extent sufficient for the 2 >assage of the ligature. 

In determining the length of the incision, and calculating the point at 
Avhich he would expect to meet with and ligature the artery, it is a matter of 
the very first importance for the Surgeon to remember the differeyit hearings 
of the parts in the neighbourhood of the vessels, and the relative frequeneg zvith 
ivhieh the origin and termination of the artery corresponds tcilh certain fixed 
points that may readily be detected. 

The points of imiwrtance arc the relations of the vessels to the lumbar 
vertebra}, to the crest of the ilium, and to the umbilicus. The ordinary place 
of division of the abdominal aorta is on the lx)dy of the fourth lumbar ver- 
tebi'a, or on the iuvcrtebral disk below it; according to Quain, this was the 
case in three-fourths of the bodies he examined, or in 15G out of 196. In re¬ 
gard to the relations between the situation of the bifurcation of the aorta and 
the crest of the ilium, we find it, according to the same anatomist, to have 
ranged in about four-fifths of the cases about half an inch above and below the 
level of the highest jwint of this part of the bone. With reference to the um¬ 
bilicus, no definite rule can be laid down ; but in general terms it may be 
stated that the bifurcation of the aorta is a little to its left. As a general 
rule, that given by Hargrave i» perhaps sufficiently good for ordinary pur¬ 
poses. If a point be taken about half or three-quarters of an inch below and 
a little to the loft of the umbilicus, and a lino be drawn on each side from this 
point to the centre of Ponpart’s ligament, we obtain about the direction of the 
common and external iliac arteries. On dividing these lines into three equal 
parts, the upper third will correspond to the primitive trunk, and the lower 
two-thirds to the external iliac, and the junction of the upper with the middle 
third to the bifttreation of the common iliac artery. 

The point of division of the conunon iliac artery is. in the majority of cases, 
VOL. ir. * ■ L 
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betwe,en the middle of the fifth lumbar vertebra and the middle of the sacrum, 
both points incli^ive; and if it be not in this situation the division will probably 
be lower doAvn. The length of the vessel varies greatly ; according to Qnain, 
in five-sevenths of the cases it ranged l)etween one-and-a-half and three inches. 

Besnlts.— ^Writing in 1 852, 1 stated that when we look at the depth at which 
this artery is situated, its great size, and proximity to the centre of the circu¬ 
lation, and consider the force with which the blood rushes through it, we can¬ 
not but be struck with the success which has attended its Ugature, Of 17 
cases in which it had been tied, 8 were cured, and 1» died ; in 11 of the cases 
the ligature was applied for aneurism, and of these 7 recovered. The 4 that 
died perished rather from the magnitude and extent of the disease than from 
the effects of the operation ; and it is remarkable, as showing the power of the 
anastomoses in maintaining the vitality of parts, that in no instance did gan¬ 
grene ensue. Since this period the ojicration has been performed many times, 
but with much less satisfactory results. Stephen Smith, of New York, 
published the statistics of this operation in 1800, giving the details of 82 
cases ; of these, he says, 25 died and only 7 recovered. I think the numbers 
should be 24 and 8 ; as in one case (Bushe’s), the patient (an infant) died two 
months after the operation, the ligature having separated and the artery being 
occluded and thus the deligation liaving succeeded. Qurlt of Berlin, in repro¬ 
ducing Smith’s tables, adds 2 cases, both fatal. To these must also be added 
a fatal case by Dugas, of Charleston, and five in which the operation has, 
within the last few years, been performed in this country ; once by Bicker- 
steth of liiverpool; once by Syme, in a remarkable case of iliac aneurism, in 
which that distinguished Surgeon laid open the sac and tied the arteries (the 
common, external, and internal iliacs) opening into it—both successful; once 
by Hargrave of Dublin, whose patient died on the seventy-third day after the 
operation, of gangrene of the foot and profuse discharge from the wound ; and 
once by Maunder, the patient, a man forty years of age, dying on the sixth 
day from gangrene of the lower extremity ; by Morrant Baker in a youth of .17, 
for hicmorrhage from a branch of the internal iliac, consequent on ulceration 
produced by sacro-iliac disease—fatal on the day followng the operation. 
These cases increase the total number to 40, of which 10 recovered and 80 died ; 
in 0 of the csiscs the peritoneum was wounded, and of these 8 proved fatal. 
Of 14 cases in which this vessel was tied for haemorrhage, 13 proved fatal ; the 
majority of the recoveries took place after operation for aneurism—which con¬ 
stituted about half of the cases. 

Treatment by Compression has been successfully applied to anelirism 
of the iliac arteries. The compression must be applied to the aorta by 
means of Lister’s tourniquet (Fig. 05), as inathe treatment of aneurism of the 
abdominal aorta (p. 137). A considerable number of cases have now been cured 
by these means. They have already been referred to when treating generally of 
the subject of compression of the arteries for cure of aneurism. Murray 
insists on the importance of complete airest of the circulation in these cases, so 
that not tljie s]%htest current of blood should pass through the sac. One of 
his caj^ was cured in three-quarters of an hour.. One of Heath’s (of New¬ 
castle) consolidated in twenty minutes. Lawson in one case applied two tour¬ 
niquets—one to the abdominal aorta, the other to the femoral below the sac. 
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The abdominal tourniquet had to be removed at the end of twenty minuies, 
owing to colla 2 >se and vomiting ; the femoral one was maintained. When the 
abdominal compressor was removed .the pulsations hjul already diminished, 
and at the end of four hours they ceased ; the patient ruling a good 
recovery. Holmes has collected 10 cases of iliac or ilio-femoral aneurism, 
treated by this method ; and of these, 7 were cured, and in 3 the treatment 
failed. These 8 afterwards underwent ligature of the artery leading to the 
sac—in one case the abdominal aorta—and all died. These statistics clearly 
show that no operative treatment is justifiable, except after the failure of 
compression. 

Idgatnre of the Aorta. —It is impossible not to contemplate with admi¬ 
ration the man whoso mind was the first to conceive, and whose hand was the 
first to carry out, the determination to apply a ligature to the abdomimd aorta ; 
iind who, guided by pathological observation and physiological experiment, to 
arrest at once the circulation through the main channel of supply to the lower 
half of the body, trusting to the collateral circulation for the maintenance of 
the vitality of the parts thus suddenly deprived of blood. Sir A. Cooper was 
the first to place a ligature on the aorta,<in 1817. Since that period the 
•operation has been six times performed for aneurism ; viz., by James, of 
Exeter ; by Murray,'at the Cape of Good Hope ; by Monteiro, at Rio Janeiro ; 
Tby South, of Ivondou ; by McGuire, of Richmond, U.S. ; by Stokes, of 
Dublin ; and once, in circumstances which will be presently described, by 
Czerny, of Vienna. 


TATiLK OF OASES OF TJGATURE OP ABDOSUNATi AORTA FOB ANEURISMS. 


MCROKOK 

■HEX. 

A«K. 

DATE. 

NATDHE 

OF AKECUISM. 

1 

j OPKHATIONH. 

! nKHULTS. 

1. Sir A. Cooper' M. 

!!8 

1.S17 

Diffused. Inguinal 

i Incision 

1 through 
Peritoneum. 

Death in 40 hours. 

2. James. 

M. 

44 

1S2!> 

External Hiac. 

Distal liga¬ 
ture first; 
Peritoneum 
opened. 

Death in a few 
hours. 

3. Murray. 

M. 


1834 

Inguinal. 

Aorta tied 
behind 
Peritoneum. 

Death in 24 honrs. 

4. Monteiro. 

M. 


1842 

Diffused Inguinal 

Aorta tied 
behind 
Peritoneum. 

Death on 10 th day. 

5. South. 

■% 

M. 

28 

185G 

Common Iliac. 

Aorta tied 
behind 
Peritoneum. 

Death in 43 hours. 

(!. McGuire. 

M. 

.80 

18C.8 

Lower part of 
Aorta, both 

Common Itiacs, 
and Left Ex¬ 
ternal Iliac. 

Aorta tied 
behind 
Peritoneum, 

Death in 12 hours. 

7. W. Stokes. 

M. 

50 

1809 

Iliac. 

Aorta tied 
behind 
Peritoneum. 

Death in 13 hours. 


In Sir A. Cooper’s case, the inguinal aneurism had burst, and the aorta was 
tied about three-quarters of an inch above its bifdreation, by making an incision 
three inches in length through the abdomen, a littl^ to the left of the urn- 
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bilicus, the fingers being passed between the convolutions of the intestines, 
and the peritonetim covering the artery being scratched through. The patient 
surnved forty hours. James ligatured the aorta much in the same way as Sir 
A. Cooper did, in a ca8e*in which he had previously employed the distal opera¬ 
tion for an inguinal aneurism ; but without success, the patient speedily dying. 
Murray ligatured the vessel by making an incision on the left ^ide, in front of 
the projecting end of the tenth rib, and carrying it downwards for six inches 
to the anterior superior spine of the ilium. The parts were then carefully 
divided to the peritoneum, which was separated from the iliac fossa and the 
psoas muscle, when, with great difliculty, and by scratching with the end of an 
elevator and the finger-nails, room w’as made for the passage of the ligature 
round the artery, which was tied three or four lines above its bifurcation. The 
patient died in twenty-three hours. The most interesting case on record is that 
by Monteiro, who tied the aorta for a large false aneurism on the lower and! 
right side of the abdomen ; here the incision -was made much as in Murray’s 
case, and the artery ligatured with great difficulty. The patient lived till the 
tenth day, when he died of secondary haemorrhage. In South’s case, the aorta 
was tied behind the peritoneum bj^ an incision on the left side of the abdomen. 
The patient died in forty-three hours. McGuire’s patient had an anourismal 
tumour of the size of a goose’s egg in the left iliac region. Digital pressure- 
near the umbilicus was attempted, but could not be done. The operator’s 
intention was at first to tie the left common iliac artery ; but, finding the 
disease more extensive than he expected, he enlarged the incision and tied the 
aorta. The sac burst during the manipulation necessary to reach the aorta, 
and about a pint of blood was lost. The patient died in eleven hours. Stokes 
compressed the aorta with a silver wire passed round it in the way of a ligature. 
He made a crescentic incision five-and-a-half inches in length in the left side 
of the abdomen, extending from an inch below the tenth rib to the middle of 
Poupart’s ligament. The abdominal muscles and fascia transversalis were then 
incised, and the peritoneum exposed and drawn out of the iliac fossa. It was 
accidentally, but only slightly wounded. The patient being turned on his right 
side, the arteries and aneurism were exposed, and the wire passed by means of an 
aneurism-needle round the aorta immediately above its bifurcation. The 
patient died in twelve hours. Perhaps the most interesting point in this 
remarkable case is the fact of the pulsation returning in the left (sound) femoral 
artery nine hours after the operation ; showing how rapidly the collateral cir¬ 
culation can be re-established. Czerny’s case scarcely belongs to the present 
category, but may be mentioned here. The patient was a French soldier, the- 
upper part of wdiose thigh had been shattered by a ball during the Franco- 
German war. Secondary hmmorrhage occam’ng, Czerny tied the common 
femoral, and also the superficial femoral below the origin of the profunda. 
This arrested the hmmorrhage for a time ; but in six days it recurred. Czerny 
then tied the common iliac ; but, as the hasmorrhage continued, he thought 
that ho had tied the external ih'ac, and proceeded to apply another ligature— 
which he placed by mistake on the aorta. The patient survived twenty-six 
hoursw. In this case too, twenty-two hours after the operation, the injured 
limb cold and as if dead, while the opposite limb was warm, and retained 
sensation and motion. 
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lu this operation, there are not only all the dangers attendant upon the 
ligature of arteries of the first magnitude, but also the risk of producing fatal 
peritonitis, whether the abdomen be cut through, or the vessel sought for by 
stripping up the peritoneum from the iliac fossa ; and it appears to me that a 
patient suffering from so large an inguinal’ aneurism as to justify ligature of 
the aorta, would have a better chance of recovery, or rather of prolongation of 
life, by the adoption of proper constitutional treatment, together with pressure 
ui)on the tumour and the distal ligature or compression of the artery. Lister’s 
aortic compressor might be applied in such cases, so as to moderate the flow ot 
blood. 

Aneubism oe the T^^teenal Iliac axd its Beanches. —Aneurism of the 
Trunk of the Internal Iliac Artenj is extremely rare. The only case with which 
I am acquainted is one related by Sandifort. The three principal branches 
of this artery—the Olutml, the Sciatic, and the Pudic —have all occasionally, 
though rarely, been found affected by this disease. Of these branches, the 
gluteal has been most frequently fomid angarismal, the sciatic next, and the 
pudic least frequently; indeed, I am acquainted with only one instance ol 
ancmism of this vessel. It is the preparation 1701 in the Museum of the 
College of Sm-geons ; and it exhibits an aneurism of the trimk of the pudic 
nearly an inch in diameter, fidl of fibrinous laminae. 

Anenrisms of the Gluteal and Sciatic Arteries may be cither traumatic 
•or spontaneous. 

Fischer of Hano\ er has i>ublished with comments, in the Archiv fur Klinisclie 
Chirurfjie, the records of thirty-five cases of gluteal and sciatic aneurism : to 
which must be added a case of gluteal aneurism described by GaUozzi ot 
Xaples and one by Bickersteth of Liverpool. In twenty-seven of the 
liases the aneurism was distinctly gluteal; and in six distinctly sciatic. 
Thirteen of the gluteal aneurisms, and two of the sciatic, were of trau¬ 
matic origin ; fourteen ghitctd and four sciatic aneurisms were spontaneous. 
The gluteal aiiem’ism has been generally found situated at the upper part of 
the great sciatic notch ; but may extend over a largo portion of the buttocks. 
♦Sciatic aneurism lies more deeply; and a portion of thg sac may be within 
the pelvis. The size of these aneurisms varies from a slight swelling to 
a tumour as large as a child’s head. In almost all the recorded cases there has 
been strong pulsation, isochronous with the heart’s beat; and whiiring and 
buzzing murmurs are heard on auscultation. There is almost always pain in 
the tumom itself and in the course of the sciatic nerve, which may be followed 
by paralysis of the parts supplied by it. 

The afTections with which these aneurisms are most likely to be confounded 
are abscesses, medullary tumour^, cysts, and sciatic hernia. The diagnosis is 
sometimes difficult: thus Guthrie ligatmed the common iliac arteiy for a 
large pulsating tumour in the gluteal region, which presented all the characters 
of aneurism, but which proved, on the death of the patient eight months after 
the operation, to be a pure encephaloid tumom’. 

Gluteal aneurisms have on several occasions been opened by mistake for 
abscesses. According to Holmes, this accident has most frequently happened 
when the aneurism has been .more or less diffused, and in such cases he 
suggests that the aspirator should be used to render the diagnosis certain. 
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In the Treatment, various methods have been employed. The sac has been 
laid open and the gluteal artery tied in five cases, all of which recovered. In 
another instance, after laying open the sac, the aneurism (gluteal) was found to 
extend into the pehds; and the internal iliac artery was tied, with a fatal 
result. Ligature of tlm internal iliac artery has been performed in eleven cases, 
six of which recovered. The common iliac artery has been tied in three cases, 
all of which proved fatal. Injection of the xtei'chloride of iron has been used in 
six cases ; four recovered, one died, and in one the result is not known. Ligature 
of tJte sciatic artery without opening the sac has been performed in two cases, 
one of which reco\'cred. Spontaneous recovery is reported to have occurred in 
one case. 

Ligature of tie Internal Iliac. —This vessel was ligatured for the first 
time in 1812. The operation was performed by Stevens of St. Croix, on a 
ncgi’ess Avho suftbred from an aneurism of the nates, supposed to be of the 
gluteal artery, but found after death three years subsequently to take its 
origin from the sciatic. Stevens in this case made an incision five inches long 
on the left side of the abdomen, carefully dissected through the pariotes, 
separated the peritoneum from the iliac fossa, turned it on one side, together 
with the ureter, and passed a ligatmre round the artery without much difficulty. 
>Since that time the operation has been done nineteen times ; in six cases with 
success, by Arndt, White, Mott (who accidentally wounded the peritoneum), 
Syme, Morton, and *fJallozzi; in thirteen cases unsuccessfully, by Atkinson of 
York (whose patient died on the nineteenth day, of secondary hfcmorrhage), by 
Bigelow, Torracchi, Cianflone, Porta, Laudi, Kimball, Altmiiller, Thomas, J. 
K. Rodgers, and Higginson ; and twice by the Surgeons in the American Civil 
War. 

The success that has hitherto attended this operation is cci’tainly remarkable, 
Avhen we take into consideration the depth at which the artery is situated and 
its great size ; it must, I think, be accounted for by the fact that, although 
in these cases the patient runs the ordinary risks attendant on the ligature of 
the larger pelvic arteries from the exposure and handling of the peritoneum, 
yet he is saved the ^tiger resulting from the suixirvention of gangrene ; the 
anastomosis between its branches and that of the neighbouring vessels being so 
free, and the course traversed by the blood so short, that no difficulty can arise 
in the maintenance of the collateral circulation. 

The steps of the operation necessary for the exposure of the internal iliac 
artery arc precisely analogous to those requisite for the ligature of thp common 
trunk. When the vessel is reached, it must be remembered that both the 
external and internal iliac veins arc in close relation to it; the one being to 
its outer side, the other behind it. As these yessels are large, and their coats 
thin, it is necessary that they should be separated by the finger-nail, or the 
blunt end of an aneurism-needle, before the ligature is passed round the artery ; 
care must also be taken not to put the vessel too much on the stretch in 
applying the ligature, lest the ilio-lumbar artery be ruptured. As the length 
of the artery varies much, usually ranging between one and two inches, and as 
when it ^ short it has a tendency to be placed deeply in the pelvis, it would, 
I think, be more prudent, and occasion less chance of secondary haemorrhage, 
for the Surgeon to ligature the common trunk. 
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rUMOBAIi ANl> POPLITBAL ANBXTBISMS. 


We have, in the preceding section, considered aneurisms affecting the groin, 
v'hich ai’e by no means of very unfrequent occurrence. Aneurisms of the thigh 
are, however, much less frequently met with ; but those in the ham are very 
conmaonly encountered. Thus, out of 551 cases of aneurism recorded in the 
British medical journals of the present centmy. Crisp has found that 187 
affected the popliteal, and only 06 the femoral artejy. Of these 00 , 45 were 
situated either in the groin or upper part of the thigh, and 21 only were truly 
femoral or femoro-popliteal. The reason of this difference in the frequency of 
the occurrence of anemism in different parts of the vessel, may be accounted 
for by attention to its anatomical relations. In looking at the main artery of 
the lower extremity, in its course from Poupart’s ligament to where it terminates 
in the anterior and posterior tibials, we see that it may be divided in relation 
to the muscular masses that sun-ound it, into three principal portions : 1. That 
which is situated between Poupart’s ligament and the anterior margin of the 
sartorhis, and which may be considered inguinal; 2 . That which intervenes be¬ 
tween tin's point and the aperture in the adductor tendon, and which may bo 
considered femoral; and, 3. That division of the vessel which corresponds to the 


ham, and u'hich may be considered Of these three divisions, the first 

and last are comparatively superficial, and, being unsupported by muscle, readily 
expand 5 while the central portion of the artery is closely surrounded on all 
sides by muscular masses, and is very unlikely to be dilated into an aneurismal 
tumour. We also find that the inguinal portion of the vessel is closely and 
firmly invested by a dense and resistant fibro-areolar sheath, and is well sup¬ 
ported by the fascia lata ; whilst in the popliteal space the artery is merely 
suiTounded by the ordinary areolar sheath, and receives no aponeurotic support. 


This diftercuce in the connections of these two 
parts of the vessel may, to a certain extent, explain 
the greater I'requency of aneurism in the ham than 
in the upper part of the thigh. 

Ak]5ukisk of the Deep Femoeal Aeteey is of 
extremely rare occurrence; indeed, I am acquainted 
with five csises only. One of these occurred in a 
young man under my care in University College 
Hospital in IS70. Tliere was a large tumour at the 
upper part of the tliigh, over which lay the su¬ 
perficial femoral artery, pulsating freely. The 
disease was cured by compression of the common 
femoral artery, hydrate of chlorfjJ being given to 
relieve pain. Another case is recorded by Bryant 
as haying occurred in the practice of Cock at Guy’s 
Hospital. The aneurism was situated at the origin 
of the deep femoral artery ; the external iliac was 
tied, but the patient died nine weeks after the 
operation. Fig. 897 is taken from a patient who 
died of pneumonia shortly after admission into Uni- 



Pig. Si)7.— Anenrisiii of Dcci» 
Fomoral Arteiy. 

1. Coiiiinon Femoral. 

2. biiperdciial Femoral. 

3. Deep Femoral. 

4. Aiiourium, cut oiien 


versity College Hospital On examination after death, a largo tumom* of 
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tho thigh, which had not been very closely examined during life, proved 
to be a circumscribed aneurism of the deep femoral artery. Two cases are 
recorded by P. Marshall and J. Watson. In the case which was under 
my care in the Hospital,-the disease was recognised by the following signs, 
which are characteristic of it. 1. A large tumour extended from three 
inches below Poupart’s ligament to the middle of the thigh, raising and slightly 
separating the adductor muscles and the rectus femoris. 2. All the ordinary 
aneurismal signs were present in this tumour—the most marked being a 
peculiarly loud and harsh bruit, and a dry forcible thrill. 8. Tho superficial 
femoral artery could be felt running over the anterior and inner aspect of the 
tumour, but clear of, and distinct from it. 4. The pulsation in the popliteal and 
its divisions was strong and perfect. 5. All the aneurismal signs ceased on com¬ 
pressing the common femoral artery, and returned on removing the pressure. 

The only disease with which an aneurism of the deep femoral artery can 
readily be confounded is pulsating malignant tumour of the femur. The 
diagnosis from this must be left to the surgical tact of the practitioner. 

In the 2'reatment of these aneurisms, the Surgeon has the choice of three 
methods ; viz., compression in the groin, or ligature of the external Iliac, or 
of the common femoral. If the common femoral ever should be ligatured for 
aneurism, this appears to mo to,be the case best suited for it. But the choice 
between the ligature bf this artery or of the external iliac must in a great 
measure depend upon the Surgeon’s judgment as to the relative expediency 
of either operation, and on the height to which the anem’ism extends up the 
groin. But neither artery should be ligatured until compression hits been 
fairly tried and has failed. This may be done digitally or by Carte’s instru¬ 
ment, where the artciy passes over the brim of the pelvis. It is especially 
likely to succeed in aneurism of the, profunda, owing to tho shortness of the 
trunk and the way in which it breaks up into many anastomosing branches. 
Hence there is not a free current of blood passing from one large vessel of 
entry to another of exit, but, as it is broken up and has to filter out through 
a number of minor vessels, its coagulation may readily bo brought about. In 
the case treated by me, compi-ession eficcted a cure in twenty-four hours, 
though the aneurism was very large and active. 

Aneumsms of the SuPEEFiciATi Femokae aeu Pofliteal Aeteeies.— 
These commonly occur about the middle period of life, and are almost invari¬ 
ably met with in males, being at least twenty times more frequent in them 
than in women. Both sides are affected with equal frequency, and occasionally 
at the same time. According to Crisp, sailors would appear to be more liable 
to this variety of the disease than any other class. These aneurisms are most 
frequently sacculated ; in the ham they are, always so, but in the thigh they 
are sometimes tubular. 

Symptoms .—The symptoms of Femoral Aneurism present nothing 
peculiar; tihe tumour usually enlarging with considerable rapidity, with aU 
the characteristic signs of the disease, and assuming a pretty regular ovoid 
shape. Fo^teal Aneurism usually commences with stiffness and a good 
deal of pain about the ham and knee, which I have more than oijpe seen 
mistaken for rheumatism ; there is also a difficulty in straightening the limb, 
which is generally kept semi-flexed. The tumour increases usually with great 
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rapidity, and has a great tendency to become diffused ; these conditions will, 
however, materially depend on the side of the artery from which it springs. 
When it arises from the anterior aspect, next the bone, it increases slowly, 
being compressed by the firm sfaructnres before it.- In this case, however, 
there is the great danger that; by its pressure upon the bones and knee, it may 
give rise to caries and destruction of the joint. When it springs from the 
posterior part of the artery, where it is uncompressed, it increases rapidly, and 
may speedily diffuse itself. The diffusion of an aneurism in this situation 
may take place in two directions. If it be femoro-popliteal, it may give way 
into the general areolar tissue of the thigh, the blood diffusing itself as high 
perhaps as Scarpa’s triangle. When it is confined to the ham, it may either 
give way under the integuments, and into the superficial structures of the 
limb, or else under the deep fascia of the leg, where it will compress the 
posterior tibiul nerve and artery. In all cases, the dillusiou of popliteal 
aneurism is likely to be followed l)y gangrene. 

JJiagnosis .—The diagnosis of iiopliteal aneurism has to bo made fi*om 
•chronic abscess, fi’om bursal enlargements, and from solid tumours. In dis¬ 
tinguishing it from chronic no serious difficulty can well be experienced} 

but it may happen that, when un aneurism has suj>purated, considerable 
•difficulty arises in determining its true nature ; whether it be merely an abscess 
or not. On such cases as these, the state of the circurstion in the lower part 
of the limb will throw much light. Bursal tumours, often of large size and 
multilocular, arc not unfrequcntly met with in the ham ; but I have never 
found any great difficulty in determining their true nature, their elasticity and 
roundness, together with their mobility and want of pulsation, being sufficiently 
indicative of their character. The most serious diagnostic difficulty may arise 
from confounding solidified aneurisms of the ham with solid tumours, of 
a sarcomatoiis character, springing from the tibia and femur ; and I have 
known one case of aneurism in this condition, in which amputation was per¬ 
formed on the supposition of its being a solid tumom* (Fig. 351)). 

Treatment .—^The treatment of femoral and popliteal aneurism may be con¬ 
ducted either by compression or by ligature of the vessel leading to the sac. 
As a general rule, for the reasons already stated, compression should be em¬ 
ployed in preference to the ligature ; but yet cases may arise when, from the 
faihu^ of compression, or for other reasons, it may bo necessary to ligature the 
femoral artery. 

The Treatment hy Compt'ession is peculiarly applicable to these aneurisms, and 
indeed it is to them that it has chiefly been employed. I need, therefore, say 
nothing special about it here, but would refer the reader to Chapter XLIII., 
page 51, for a description of the subject. 

Flexion of the knee, which may be considered a modification of compression, 
is also applicable to these cases, either alone or in combination with compression 
of the main trunk. It is peculiarly applicable in those cases in which the 
aneurism is well in the ham (see page 61). 

Ligatnre of the Commoxi Femoral. —^In looking at the femoral artery, 
it mig|bt at first be supposed that the common trunk, situated superficially 
between the inferior edge of Poupart’s ligament and the origin of the deep 
femoral, would be the most convenient situation for the application of the 
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ligature ; but experience has shown that deligation of the vessel here is by no 
means a successful operation when practised for aneurism. It has been 
attended by better results when done for the arrest of secondary hsemorrhago 
from stnmijs and other traumatic conditions. This arises from the shortness of 
the trunk rendering it necessary to tie the ai'tery in close proximity to the 
collateral branch that will constitute the most direct and immediate agent in 
the anastomosing supply,—riz., the deep femoral, so that the internal coagulum 
Avould not readily form. In addition to tlus, a number of small inguinal 
branches, such as the superficial epigastric and circumflex ilii, the superficial 
and deep external pudic, and very commonly one of the circumflex arteries of 
the thigh, more especially the internal, arise from the common trunk in its 
short course ; and these vessels, though small in size, constitute a source of 
great embarrassment to the Surgeon during the operation; for, if wounded 
near their origin, they bleed most furiously, and are a cause of considerable 
danger afterwards, by interfering with the proper plugging of the vessel. The 
ligature of the common femoral has, however, several advocates, more par¬ 
ticularly in Ireland, where the operation has of late years been done nine 
times, for wound and aneurism, wdth six recoveries and three deaths. The 
successful csises were as foUows: Porter, sen., three ; (1. H. Porter, one; 
Smyly, one ; Macuamara, one. The vessel may bo reached either by a 
vertical or a transverse incision. 

The statistics of this operation, v'lien perfoi'imd for oncurism, aie by no 
means favourable. Secondary limmonhage has been a frequent and fatal 
occuiTeuco, in several cases requiring ligature of the extenial iliac for its 
an-est. I do not, therefore, think that it is advisable for the cure of aneurism to 
have recourse to this operation in preference to the ligature of the external 
iliac ,• and it may be laid down as a rule in sixigery, that in all those cases of 
aneurism that arc situated above the middle of the thigh, in which compres¬ 
sion has failed and sufficient space docs not intervene between the origin of the 
deep femoral and the upper part of the sac for the application of a ligature to 
the superficial femoral, the extenial iliac should be tied. 

Ziigatnre of the Superficial Femoral. —The superficial femoral artery, 
in its course from the origin of the deep femoral to the aperture in the tendon 
of the adductor, is divided by the crossing of the sartorius muscle into two 
portions of unequal length, which have different relations to neighbouriug 
structures. The upper division of the artery, which lies above the anterior 
margin of the muscle, is of most interest to the Surgeon, as it is in this part 
of its course that it is invariably ligatured in cases of aneurism. It is true that 
John Huntei’, in the operation which he introduced for popliteal aneurism, 
exposed and tied the vessel in the middle th^rd of the thigh ; but his example 
has not been followed by modem Surgeons, on account of the far greater 
difficulty in reaching the vessel here than in the first part of its course. The 
superficial femoral, where it lies in Scarpa’s triangle, being merely covered by 
the common integument, the superficial fascia and the fascia lata may be 
reached by as simple an operation as any that the Surgeon has to perform for 
the ligature of the larger vessels. The line to the artery is taken as follows. 
The Surgeon marks a point exactly midway between the anterior superior 
spine of the ilium and the symphysis pubis. From this he draw's a line directly 
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downwards in the axis of the limb, which, if continued, would fall a little to 
the inner side of the middle of the patella. The guide to the vessel is the 



inner border of the sartorius muscle. The point of selection for the applica¬ 
tion of the ligature is that where the sheath of the vessels 
is crossed by this muscle at the apex of Scarpa’s triangle. 

T’he operation is performed as follows (Figs. 3i)8, JJO!)). An 
incision is made in the line above indicated, beginning two- 
aud-a-half or three inches below Poupart’s ligament, and 
caivied directly downwards for three-and-a-half or four 
inches. The skin and superficial fascia having been divided, 
the fascia lata, which is here very thin, is exposed and opened 
to the same extent as the incision in the integuments ; the 
imicr margin of the sartorius now comes into ■view, and im¬ 
mediately to the inner side of, and perhaps slightly oA'crlapped 
by this, is the sheath of the vessels; this must now be 
cautiously opened, the long saphenous nerve being respected, 
and the aueurism-needle unarmed passed between the artery 
and vein, in close contact with the former fi’om within 
outwards, at least four inches below Poupart’s ligament; 
it should then be threaded and withdrawn, and the ligature 
tied. The edges of the wound must now be brought into rvmlirii 

contact by a couple of stitches and two strips of plaster: Art.srj'. 
the limb being semi-nexed, somewhat raised, laid on its outer »• inas«ie 

Side, and wrapped in soft flannel or cotton wadding. The 
severe pain which is usually complained of about the knee after the tightening 
of the ligature may best be relieved, by a full dose of ojnum. 
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In t.Tiis operation, there are several points of considerable importance that 
require six3cial attention. 1. The incision should be made directly in the 
axis of the limb, and especial care taken not to inchne it inwards in the direc¬ 
tion of the sartorius. 2. The edge of the sartorius should be exposed to a 
limited extent, as the surest guide to the artery. 8. In cutting down upon the 
artery, the saphenous vein, or any parallel branch, should if possible be avoided. 
4. After the sheath has been oiiened, it will sometimes be found that a rather 
large muscular branch is given off from the artery at about the part wlierc it 
■was intended to ligature it; if so, this must be carefully avoided, as well as 
any small veins that cross the main trunk in this situation. 5. The ligatm’e 
should be applied about four inches below Poupart's ligament, so that suffi¬ 
cient space may intervene between the origin of the deep femoral, which is 
usually from one or two inches below the crural arch, and the point deligatcd, 
to admit of the formation of a proper coagulum in the vessel. It has, indeed, 
hapijcned tliat the ligature has been placed within three-quarters of an inch of 
the origin of tlic deep femoral, without any injurious consequences resulting. 
The proper point, however, for the deligation of the artery is that indicated, 
which is usually the very spot at which the sartorius crosses it; though, if 
this muscle be very broad, it may be necessary to draw it to the outer side, 
and tie the vessel below it. 0. The greatest care must be taken not to wound 
the femoral A ein, which lies behind and somewhat to the inner*' side of the 
artery. It is best avoided by passing the needle from Avithin outAvards between 
the tAvo A'cssels ; the inner side of the sheath being at the same time put upon 
the stretch by drawing upon it Avith a pair of forceps, lii pijssing ihc needle, 
its end should be kept A’ciy close to the artery, and made to dircle round it. 
The A cin is generally perforated by dipping the needle too deeply and losing 
the contact between it and the artery. After the needle has been brought 
up oil the outer side of the artery, a small portion of the sheath Avill some¬ 
times be fomid to be pushed up by it; this must be divided by being carefully 
touched with the point of the scalpel, AAffien the needle may be carried round 
the vessel. 

Results. —Ligatm’e of the femoral artery for popliteal aneurism is an 
opersition that has been so frequently performed, that Surgeons seldom think 
of recording cases of tins description, unless they present complications or 
sequelae of mmsual interest or severity ; hence, but little importance can be 
attached to any statisticfd deductions from reported cases as to the fatality of 
this operation, although they may scrAc as a rough estimate of the proportion 
maintained between the different accidents, such as hajmorrhage, gangrene, 
&c., that follow it. That the ligature of the femoral artery is attended 
Avith more success than that of any of jihe other large trunks, can admit of 
no doubt. This is not only in accordance Avith the general experience of 
Surgeons, but is confirmed by the statistics of published cases, even without 
making allowance for the probability of more of the misuccessful than suc¬ 
cessful having been recorded. Thus of 110, instances, collected by Crisp, in 
which the femoral artery had been ligatured for popliteal aneurism, only 
twelve are reported to have died ; amongst these, four deaths were caused by 
secondary haemorrhage, three by gangrene, and the others by phlebitis, tetanus, 
chest-disease, &c. Higher rates of mortality axe, however, given by other 
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awthors ; thus, Norris states that tiearly one in four die after this operation ; 
Hutchinson finds that of thirty-three cases operated on in London, teii were 
fatal, five deaths resulting from gangrene. Holmes’s statistics, w'hich are 
extremely valuable as being collected directly from hospitals and not from 
published cases, show very favourable results. Of eighty-seven cases in which 
the operation was performed for femoral or popliteal aneurism, thirteen died, 
and in three the operation failed to cure the disease. Oangrenc occurred: 
twice, and suppuration of the sac not once. Of the deaths, one was from 
small-pox, two from wound of the vein and phlebitis, three from pyicmia, one 
from gangi-ene and amputation, one from disease of the kidneys, and the rest 
from various other causes. 

Accidents.—Wound of the Femoral Vein is vnthout doubt the most 
serious accident that, can happen in the operation for ligature of the superficial 
femoral artery, and is one of which there is especial risk when recourse is had 
to this operation for aneurism ; as in this disease -the fine areolar tissue which 
naturally connects the two vessels often becomes thickened and indurated, iu 
consequence of inflammatory action hariiig extended upwards from the sac to 
the sheath of the vessels. It is best avoided by passing the needle in the way 
that has been already recommended, from within outwards, aiid rotating close 
round the artery, unarmed and without the employment ot force. This 
accident* is almost invariably fatal, there being but very few instances on 
record in which patients have surviA'cd it; death usually resulting from 
diffuse phlebitis, or the supervention of gangrene. 1’hc tine cause of tho 
fatal result in these cases Avas first pointed out by HadAven, who shoAA'cd that, 
Avhen tho A’cin is wounded by the aneurism-needle, it is transfixed at two 
points, betAA'Con which the thread is draAvn across ; and when this is tied, a 
segment of the A'ein is necessarily included Avith the artery in the noose. It is 
this inclusion of the ligature within a portion of the A'ein, Avhere it acts like a 
seton, and keeps up constant imtation, that occasions diffuse inflammation in 
the interior of the a cssoI ; and it is consequently this circumstance, and not 
tho mere Avound of the vein, that determines the great fatality of this peculiar 
accident. Guided by this vicAV of the mechanism of the injury, the indica¬ 
tions in its treatment become obA’ious. They consist in removing the ligature 
at once, and thus, by taking away the main source of imtation, conA’crtiug 
the Avound into a simple puncture of the A'essel, AV'hich readily assumes adhe- 
siA'e action. The Surgeon should, therefore, as soon as the accident is per¬ 
ceived, AA-ithdraw the ligature, and, opening the sheath about half-an-inch 
higher uj), re-apply it to the artery there. The hsemorrhage from the punc¬ 
tured vein readily ceases on the application of a compress. 

The occurrence of Secondarjt Hasmorrliage after tho ligature of the- 
superficial femoral is a troublesome accident, and one in which the Surgeon, 
to use Fergusson’s expression, “ will most assuredly find himself in an eventfuF 
dilemma ; ” and in which it is necessary that his line of action should hav'e 
been well considered beforehand, as he may not have much time to spare for 
reflection when such an event takes place. In cases of this kind four lines of 
treatment present themselves, viz.: the employment of pressure ; ligature of 
the vessel at a higher point; deligation of the bleeding artery in the wound % 
or amputation of the limb. 
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Pressure may be applied by placing a graduated compress of lint or com¬ 
pressed sponge, saturated in a solution of perchlorido of iron, over the bleeding 
orifice, and fixing it there firmly by a horse-shoe tourniquet. This means, 
although extremely uncertain, occasionally succeeds ; should it not do so, 
however, and bleeding recur a second time, it is useless to continue it, as 
experience has shown that the hmmoiThage will continue until the patient is 
worn out. 

Liyature of the superficial femoral at a higher point, or, if the artery have 
been tied too high for this, the deh'gation of the common femoral, or of the 
external iliac, presents itself as a probable means of an’esting the hmmorrhage. 
Such an operation, however, is fraught with danger, and has, I belicA'e, invari¬ 
ably been followed by gangrene. It might at first be supposed that the limb 
w'ould not be placed in a worse situation after the ligature of the external iliac, 
Avhether the superficial femoral had been previously tied or not; the anjisto- 
mosing channels remaining the same in either case. But in reality it is not 
so; for, although the blood might find its way through the epigastric, the 
circumflex ilii, the gluteal, and sciatic arteries, into the deej) femoral and its 
branches, yet ft'om this point the difficulty of its transmission through the 
limb Avould be materially increased. If the superficial femoral be open, it 
serves as a direct and easy channel for the conveyance, to the vessels of the leg 
and foot, of the blood brought by the anastomoses. But when the superficial 
femoral is tied, this blood must find its way through a second chain of anas¬ 
tomosing vessels,—those intervening between the branches of the deep femoral 
and the articular arteries of the knee ; and here the real difficulty would arise, 
its impulse not being sufficient to OA crcomc the obstruction to its passage 
through these small channels, Avhich *might not improbably be still further 
obstructed by the pressure of the an^rism. Should the anastomosing circu¬ 
lation be sufficiently free to maintain the vitality of the limb, it is not im¬ 
probable that the recurrent blood Avould escape from the distal side of the 
ligature, and thus keep up the hicmorrhage exactly as in case of wound. It 
appears indeed that the femoral artery, in a case of secondary hmmorrhage 
after the application of the ligature, is in very much the same condition as an 
artery Avhich has been wounded, and in Avhich the bleeding, having been sup¬ 
pressed for some days, has returned with violence ; and certainly the best course 
for the Surgeon to pursue is the same practice that he Avould follow in the 
event of secondary hmmorrhage occurring from a Avounded vessel, viz., to cut 
doion upon the hheding part and apply a ligature to it. That such an opera¬ 
tion is surrounded Avith difficulties cannot be doubted ; yet none Avould present 
themselves that care and skill might not overcome. The Surgeon Avould cer¬ 
tainly haA'C to cut into a part infiltrated with blood, in which the different 
tissues could not readily be distinguished, and the A’cssel when reached would 
be found to be soft, friable, and granulating ; yet, by fi-ee dissection above and 
below the wound, a portion of it might at last be exposed, where its coats 
would hold a h'gature ; or should this not be found, the wound might be firmly 
plugged from the bottom with compi-essed sponge ; or the bleeding aperture 
might be touched with the actual cautery. Should these means fail, it Avould; 
bo safer to amputate the limh, than to endeavour to arrest the hsemorrhage in 
any other way. 
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Gangrene of the is perhaps the most frequent source of danger 

after ligatm-e of the femoral artery for popliteal aneurism. It seldom occiirs, 
however, unless the timiour be of considerable magnitude, have become 
diffused, or otherwise interfere seriously with the circulation through the limb. 
I have, however, seen it follow the operation where the popliteal aneurism 
had not attained a larger size than that of an orange ; but, in this case, there 
was much oedema of the limb, and congestion of the veins, before the opera¬ 
tion ; and, on examination afterwards, it was found that the popliteal vein 
had been obliterated by the pressure of the tumour. The gangrene may, in 
some cases, be prevented by the treatment that has been pointed out at page 
ail, Vol. I. When it has fairly declared itself, there is necesstirily no resource 
left but amputation, and this operation is sufficiently successful ; for I find 
that of fourteen cases in which it was done, there were ten recoveries, and but 
four deaths. 

The Retnni of Pulsation in the Sac after the operation tor poi»litcal 
aneurism is by no means of frequent occurrence ; yet it has been met with in 
some instances, and Secondary Aneurism has also been found in this situation. 
In these cases the patient should be put upon a careful dietetic plan, the limb 
be kept elevated and at rest, and pressure applied by means of a compress 
and bandag(?, or a horse-shoe tourniquet. In this way cures have been 
effected by Wishart, Turner, Briggs, and Liston. In conjunction with such 
treatment, or in the event of its not sufficing, the compression of the common 
femoral ai-tery as it passes over the pubic bone Avonld in all probability 
effect a cure. Should it not do so, and the tumour continue to increase, 
threatening to suppurate, or to occasion gangrene, amputation would be the 
sole resource. * 

The External Xliac Artery may rl^uire to be tied in cases of popliteal 
aneurism, when the superficial and common femorals are so diseased as not to 
admit the ligature. This occuired once to me. A gentleman who had lost 
the left foot and leg from spontaneous gangrene, became two years aftei’wards 
the subject of a large popliteal aneurism in the other leg. As compression 
failed, it was decided to tie the superficial femoral. On cutting down on the 
A'cssel the coats were found so diseased, the artery itself being cylindrically 
dilated and slightly aneurismal, that the operation was abandoned ; and, as 
the common femoral felt dilated and almost uncompressible from calcification 
■of its coats, it was decided to tie the external iliac. This I did with the able 
assistance of Sir W. Pergusson, at a somewhat high point, the vessel being 
somewhat dilated and calcified lower down. Pulsation recurred in the timiour 
;a few hours after the operation, the collateral circulation being very fine, and 
the patient died of secondary brnmearrhage on the fifteenth day. 

Doublk Popliteal Aneueism. —In cases of this kind the artery has been 
occasionally ligatured with advantage on both sides, either simultaneously, or, 
with more safety, consecuti vely. But these cases appear to me especially adapted 
for the employment of pressure, so as to avoid that disturbance of the balance 
of the circulation which is certain to ensue when one vessel is ligatured, and 
which may act injuriously upon the opposite aneurism. When the popliteal 
aneurism is conjoined with a similar disease in the groin, ligature of the external 
iliac is the proper course to pursue, and will effect a cure of both affections. 
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Diffuskd Popliteal Aubueism. —^Whcn a circumscribed popliteal anearism 
suddenly becomes diffused, the patient is seized with faintness or sickness, with 
pain, numbness, and a hot trickling sensation in the limb, the temperature of 
which falls at the same time that its bulk increases, and the integument 
assumes a white, shining, mottled appearance, with more or less purplish dis¬ 
coloration. This condition usually occurs after a circumscribed aneurism has 
existed in the ham for some weeks or months, and on the occurrence of some 
sudden exertion. In some cases, however, the disease appears to have been 
diffused from the very first, the coats having given way, and extra-rasation 
having taken place into the areolar tissue of the limb, without the previous 
consolidation of the parts around the artery, or any attempt at the formation 
of a sac. In these cases the extravasation into the limb may either be con¬ 
joined with much oedema ; or it may be confined to the areolar tissue of the 
ham, and to the upper and back part of the leg, or may extend downwards 
under the muscles of the calf. When the patient comes under the observation 
of the Surgeon, the tumour is found to be solid, elastic, and irregular, without 
pulsation or bruit; the limb oedematous, cold, and congested. The diagnosis 
of this form of aneurism is often extremely difficult, and there is great danger 
of confounding it with simple extravasation into the calf, with abscess, or, 
possibly, with malignant tumour of the leg. 

Trcabnent .—The danger attending on popliteal aneurism is greatly increased 
by its becoming diflused. In these circumstances the ligature of the artery 
usually affords but a slender prospect of success, the collateral vessels being so 
compressed and choked by the pressure of the effhsed blood as not to admit of 
the circulation being carried on through them ; hence, in many of these cases, 
the only resource left to the Smgeon & to amputate the limb. 

Amputation for Diffused Fol^liteal Aneurism. —The question of 
Amputation in cases of diffused popliteal aneurism is not very easily submitted 
to any very positive or definite rules, except where the impending gangrene 
is so evident as not to admit of doubt. There are, hovrever, certain 
general considerations that may guide the Surgeon in deciding on this 
important point. 

1. In some cases, the sac has.either given way to a very limited extent ; or 
else its walls, having become thin and expanded, are yielding rapidly under the 
pressure of the blood, becoming confused with the surroimding parts. Here 
we should ligature the artery without delay : for although it is but seldom 
that a limb can be saved when once the blood has iKJCome infiltrated into the 
general areolar tissue, yet it is possible that such a fortimate occurrence may 
happen. 

2. In other instances the aneurism has not from the first been veiy dis¬ 
tinctly circumscribed. It has followed the infliction of some mechanical 
injury, and in the course of a week or two has acquired a considerable size, 
without definite or distinct limitation, being solid or but little compressible. 
Such a case as this can scarcely be considered, strictly speaking, a diffused 
aneurisin ; but yet, if by circumscribed we mean that the blood is contained in 
a defined cyst with walls, it scarcely complies with such a definition, the fluid 
blood being rather prevented from escaping widely by a temporary barrio of 
coagula entangled in the loose areolar tissue of the p^, and the vessel being 
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extensively ruptured or completely tom across. Here we are certainly 
justified iu having recourse to compression or ligature, with a good prospect of 
success. 

8. When the ham is occupied by a large rapidly increasing tumour, extend¬ 
ing perhaps some way down the c^f and up the thigh, and encroaching on the 
knee, the skin covering it being more or less discoloured, there being no pul¬ 
sation perceptible in the tibial arteries, and the veins of the limb being full 
and even- somewhat congested, the foot cedematous and several degrees in 
temixsrature below that of the opposite limb, the difficulty of coming to a 
decision is considerable. 

In such a case as this, I think that the existence or absence of distensile 
pulsation is a circumstance of very great importance, and may serve to guide 
the Surgeon. 

If there be distinct impulse of a distending character, which can be arrested 
by compression of the femoral artery, with some diminution of the size of 
the tumour, it is evident that blood is being transmitted through the sac, 
and tliat this contatiis some fluid blood. In these circumstances it will, 
when the artery is tied, subside to a considerable extent, thus allowing more 
space for the conveyance of the collateral circulation ; and it would be but 
right to give the patient the chance of preseiwing his limb by ligaturing the 
vessel. 

If, however, the tumour ha\'e, from the very first time when it attracted 
the patient’s notice, been more or less solid and incompressible ; and, though 
it may at an early period have pulsated, if this pulsation have suddenly 
ceased, the aneurism at the same time having undergone rapid and great 
increase of bulk with much tetision an|I lividity of the integuments, oedema 
and coldness of the limb, with a tendency perhaps to vesication and ulcera¬ 
tion of the skin covering the tumour, there is no resource left but ampu¬ 
tation. 

It must, however, be borne in mind, that the aneurism may become dif¬ 
fused, and extensively so, without any veiy great change in the shape and size 
of the limb. It is only when the sac ruptures in such a position that the 
blood is effused into the general areolar tissup of the limb or under the skin, 
that much tension of the integuments and increase in the bulk of the part 
take place. 

4. When a rupture occurs in a part of the sac that is more deeply seated, the 
blood is extravasated underneath the deep fascia of the leg, and is bound down 
by this and by the STiperincumbent muscles; and disorganisation of the interior 
of the limb may be the result, without much, if any, change in its bulk or in 
the colour of the integuments, biy; with excessive deeply seated pain. There 
must always be considerable risk, in such a case as this, of confounding the 
arterial disease with a solid tumour; and the diagnosis can be efffected only by a 
reference to the early history of the case, and more particularly to the existence 
or absence of pulsation at this period. Indeed, the existence or absence of 
pulsation in these cases is of the utmost importance in reference to the 
(Question of treatment. The pulsation may have ceased in a case of diffused 
popliteal aneurism, in consequence of the blood that has been extravasated 
being so confined and bound down by the fascia and muscles under which it is 
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effused, that it compresses or seals the mouth of the artery leading into the sac, 
to such an extent as to arrest the passage of blood through it, cither wholly or so 
that it enters in a feebl| stream of insufficient force to communicate an impulse 
to the fluid that has Been extravasated into the limb. This pressure may, as in 
the case of which an illustration has been given (Fig. SfiG), be confined to the 
doc|) parts of the limb, and not give rise to much, if any, general tension of it, ■ 
the blood being confined below the deep fascia, where it communicates the 
sensation of a hard, solid, elastic tumour devoid of pulsation. Attention should 
consequently not be too exclusively directed to the shite of general tension of 
the surface of a limb, as this is by no means necessarily an indication of the 
state of the parts beneath : but the Surgeon should rather look to the presence 
or absence of pulsation. If pulsation still exist, the blood continues to find its 
way into the sac, and most probably through it, the tension of the parts not 
having yet reached its maximum. If there be no pulsation, he may be siu’c 
that the entrance of blood into the diffused anourism has ceased in consequence 
of compression exercised on the mouth of the artery leading to it, by the tense 
condition of the surrounding and enveloping tissues re-acting on the mass of 
blood effused beneath them. In such a state of things as this, the vitality of 
the lower part of the limb can only be maintained by the blood that may find 
its way through the anastomosing channels; and this may be sufficient for 
the purpose if the tension of the limb be not general, the extravasation being 
confined below the deep fascia. If surgical interference be delayed in such a case 
as this, the deep fascia will soon give way by over-distension and rupture, and the 
blood will be infiltrated into the general ai-eolar tissue of the limb ; and then, 
by compressing those collateral branches that have hitherto maintained a feeble 
circulation in it, wiU infallibly occasion gangrene. If, on the other hand, re¬ 
course be had to ligature of the main artery, the anastomosing circulation, which 
may have been barely sufficient to keep up a feeble vitality in the leg and foot, 
will be so much interfered with that gangrene of the limb inevitably ensues. 
The only resource, therefore, that is left in these cases is to amputate at once, 
in order that the patient may be saved the shock of the constitutional dis¬ 
turbance occasioned by the setting in of mortification, as well as the pain and 
risk of a previous umieccssary operation. 

5. When gangrene threatens, the leg and foot having become cold, the skin 
being either pale, tallowy, and mottled, or discoloured, of a purjilish hue, with 
perhaps vesications and much mdema, whether the ligature have been previously 
applied to the femoral artery or not, or whatever the condition of the aneurism 
may be, whether circumscribed or diffiised, the patient will stand a better 
chance of ultimate recovery by having the limb removed at once above the knee. 
The part at which amputation should be, performed in these cases is a point 
deserving consideration. If the femoral artery have been ligatured, the thigh 
should be amputated on a level with the ligature, the artery being cut just 
above this. In this way the double risk which the patient would otherwise run 
of secondary haemorrhage from the seat of the ligature, as well as from the face 
of the stump, wiU be reduced to a single chance of ha;morrhage from the stump. 
If the amputation be the primary operation, it should be done at the lower 
third of the thigh, provided the extravasation be confined to below the knee ; 
or higher up, if the effused blood have extended above this joint. 
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Amur isms of the Tibial Arteries are extremely rare, except as the result of 
■wound, yet they are occasionally met with; and in thefnmseum of St. George’s 
Hospital is a preparation of a small aneurism of the 
posterior tibial. I have only seen one case during 
life, that of a man suffering from cardiac and renal 
disease, admitted into University College Hospital under 
my care for an aneurism of the anterior tibial at the 
lower part of the upper third of the right leg. The 
signs were well marked—^pulsation forcible and cx- 
ccntric, bruit loud. Compression was used without 
avail; and as ho was anasarcons, no other surgical treat¬ 
ment could be adopted. He left the hospital unciired. 

The tibial arteries sometimes require ligature cither 
for injury or for disease. a. roj-iitcai Ai-torj-. 

I^igature of the Tibial Arteries. —The Pos- n'. lutcnmi PopiiteniNewc. 
terior Tibial Artery maybe tied in two parts of its 

course ; cither behind the ankle or in the calf of the leg. The line of direction 
of the posterior tibial artery is from a point about one inch below the knee, 
and e(]uidistant from the two sides of the hmb, to a point one finger’s 
breadth behind the internal malleolus. Behind the ankle it may be reached 



by making a semilunar incision three inches long, about 
of an inch behind the inner malleolus, towards Avhich its 
concavity should look. After dhu'ding the integument and 
superficial fascia, the deep fascia, which is usually single, but 
may be double, must be laid open ; this closely invests the 
A esscl, nerve, and tendons in this situation; under it the 
artery Avill be found accompanied by two veins, from Avliich 
it must 1)0 separated before the ligatui’e is passed. Anterior 
to the A’CBsel, and nearer the bone, are the tendons of the 
ilexor digitorum communis and tibialis posticus muscles ; 
behind, arc the neiwe and the tendon of the flexor proprius 
pollicis. 

In the middle of the leg, the posterior tibial artery should 
be tied only for a Avound in that situation. In such circumstfhicos 


three-quarters 



no regular operation can be performed, but an incision of suf- jM,-i«TOm^of Ki>fiit 
cient length, taking the wound for its centre, should be made iSili 

through the gastrocnemius and soleus parallel to their fibres, 

Avhen, after these haA'C been cut through, the deep fascia Avill 

be exposed. This must next be opened, when the artery will 

be -found accompanied by its veins, and having the nerve to ' 

the outer side. From the depth at which the vessel is situated, 

and the free incisions that it is necessary to make through muscular parts, 

it is extremely difficult to apply the ligature in this situation. The latter 

steps of the operation may be much facilitated by flexing the log on the thigh, 

and extending the foot, so as to relax the muscles. 


The Anterior Tibial Artery may be tied in several situations ; but, like 
the posterior tibial, it should not be ligatured in the upper or middle parts of 

31 2 
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the leg, except for injury. The difficulties of the operation are lessened as 
the ankle is approached, where the artery becomes superficial, and may' 
easily be secured, TKe line of direction of the anterior tibial artery is from 
the inner side of the head of the fibula to a point exactly midway between 
tlie two malleoli ; and the course of the dorsal artery of the foot is from this 
point to the cleft between the first two toes. 

In the upper third of the leg the artery lies deeply between the tibialis 
anticus and extensor communis digitorum muscles, surrounded by Toins, and 
having its nerve to the outside. If it be ever found necessary to . tie it in this 
situation, the incision requisite to expose it should be made at least fom.’ or 
five inches in length ; and especial .care should be taken not td cut into the 
muscular substance, Imt to open the first intermuscular space to the outside of 
the tibia, at the bottom of which the vessel will be found. In the middle third 
of the log, the ai’teiy will bo found between the tibialis anticus and the extensor 
proprius pollicis ; it is best reached here by keeping well to the outside of the 
tibialis anticus. 

The Arteria Dorsalis Pedis may be felt pulsating, and may readily be 
secured, as it runs forward from the ankle-joint to reach the space between 
the first and second metatarsal bones, lying between the tendon of the extensoi; 
pollicis and that of the extensor brevis digitorum, liy the inner tendon of which 
it is crossed at its lower part. 
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DISEASES OF THE OKGANS oS SUPPOET - 

AND MOTION. 

CHAPTER XLVI. 

—I— 

DISEASES OF BONE. 

• PEBIOSTITIS. 

Inflammation of tlie Feriostenm is of common occurrence as a result of 
injuries, as a morbid process dependent on disease of the subjacent bone, or 
as a consequence of syphilis and rheumatism. It often affects the membrane 
covering the shaft of a bone, and very commonly the articular end, becoming- 
associated wth inflammation of the contiguous joint. When it is acute, the 
membrane becomes thickened, soft, and vascular, and loosens from the sub¬ 
jacent bone. When chronically inflamed, tlie periosteum becomes thickened 
by the deposit of plastic matter Avithin and beneath it, and the subjacent bone 
usually participates in the changes, undergoing hypertropliy and induration, 
constituting a noda (Vol. I., ja. K()7). 

Symptoms.— The symptoms of periostitis consist of a hard, elongated, but 
somewhat puffy swelling Avithout cutaneous discoloration—a node—not dis¬ 
tinctly circumscribed, and attended by mucii pain in the part, especially at 
night, Avith tenderness on pressure. 

Tu.eatmr>:t.—I n the treatment of the acute form of the affection, the free 
appliciition of leeches, Avith hot fomentations, and the administration of calomel 
and 02 Aiuni, Avill airest the disease, and give relief to the patient. In the more 
chronic form, the continued administration of the iodide of potassium will 
take doAvn the SAvelling, remoA'e the nocturnal pains, and materially improve 
the local condition of the part. In those cases of periostitis Avhich are of 
syphilitic character, iodide of potassium may almost <oe looked upon as a 
speeific. Added to this, the occa^nal application of leeches and repeated 
blistering will be of essential serviceTi If there be much thickening, the parts 
suffer from the tension of the structures ; here considerable relief Avill be 
afforded by the free division of the periosteum doAvn to the bone, either 
through the skin, or subcutaneously by moans of a tenotome slid under it.. 

Subperiosteal Abscess is an acute disease attended by great SAvelling and 
redness of the limb, dfeep tensive .pain of the most severe character, and great 
constitutional febrile disturbance. The limb becomes cedematous after a few 
days, but without relief to the symptoms ; the swelling localises itself, and at 
last deep fluctuation may be detected. 

The bone that is most commonly affected is the tibia, at its anterior part, 
doubtless owing to its exposed situation subjecting it more readily than other 
bones to the common causes of this inflammafion, viz., blows and cold. 

Subperiosteal abscess of the tibia usuall;^ occurs in children and in veiy 
young adults. 
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The pus is thick, and has been found to contain bacteria as soon as the 
abscess is opened, in this respect differing from the pus of ordinary acute 
abscess in the soft structures. At the bottom of the abscess the bone will be 
felt bare and rough. There is a superficial patch of osseous structure in a 
state of acute necrosis. The death of the bone is due to the violence of the 
inflammation. A scale is killed by the intensity of the local inflammation, 
just as a shred of areolar tissue may die from the same cause. The scale will 
separate at a later period. In some cases, however, a great portion of the 
shaft w'ill bo found to be involved, and the case is one rather of acute general 
necrosis than of ordinary subperiosteal abscess. 

The Trcatnicnt of subperiosteal abscess is simple and rational. A free and 
deep incision through the inflamed, tense, and thickened periosteum lets out 
the pus and gives immediate relief. After this has been done, the Surgeon 
must wait for the separation of the necrosed bone before the w'ound will heal, 
and the treatment then resolves itself into that of necrosis. 

OBTHITIB. 

Osteitis vai’ies in its characters, causes, and results, according as it affects 
the long or the short bones, the compact or the cancellous structures. When 
affecting the shaft of a long bone, it usually occurs as the result of blows or of 
exposure to cold and wet. When it occurs in the lu'ticular ends, or in the short 
cancellous bones, although often immediately excited by these causes, it is more 
commonly associated Avith a strumous habit of body. In these cases, also, it 
frequently follows.t^at deterioration of hesdth,which is consequent on scarlatina 
or measles. 

Acute Osieifin 'commonly loads to necrosis of the affected bones, and is more 
fi’cquent in the shafts than in the articular ends of long bones. AVhen oc- 
cuiTing in the cancellous bones, it leads to acute can'es. Its symptoms and 
I)athology will, therefore, more conveniently be considered when avo speak of 
these diseases than at present. 

Chronic OsieiUs is that which occurs most commonly from slight trau¬ 
matic or climatic causes in delicate or stnunous children. It is a fertile som’ce 
of incurable disease of the spine-joints and bones, and Avilf frequently bo rc- 
feiTcd to in its congestiA’c and strumous forms in treating of these affections. 

I’ATHObO(jy.—^When a portion of bone i| Chronically inflamed, the periosteum 
and medullary membrane ptwticipate in the morbid ac'tion, and, together Avith 
the'Bflfected osseous structure, become highly vascular ; at the same time the 
inflamed bone becomes enlarged and softened, partly in cpnsoquence of changes 
induced in its organic constituents, and partly in consequence of the cancel¬ 
lated structure becoming expanded from interstitial absorption; the cancolli 
being filled -with a sero-sanguineons fluid. The compact structure of inflamed 
bone undergoes a peculiar kind of laminated expansion, so that a section of it 
presents an appearance of concentric parallel layers. When the inflammation 
is chronic, its character Avill vary according as it is stramoiis or not. When it 
is strumous, the bone is expanded, softened, and reddened. This form is often 
seen on ends of long bones,** especially t|n^^ibia. When traumatic, on the 
other hand, and when occurring^ a healHiy subject, the bone becomes very 
dense, indurated, and compact ^looking and cutting more like ivory than 
ordinary bone. In these nfeses the medullary canal becomes closed by deposit 
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of new and hard bone 5 and if the bone have been cut short, as on the end of a 
stump, it will become smooth and rounded. Sometimes considerable elonga¬ 
tion without much or any thickening will take place. I have seen, as the 
result of chronic osteitis, the tibia from one and a half to two inches longer 
than its fellow. 

SiTffPTOMs. —The symptoms of chronic osteitis consist of enlargement of the 
affected bone, with deeply seated pain and great tenderness in the limb : the 
pain, as in periostitis, is greatly increased at night, and, when the disease is 
chronic, is much influenced by the state of the weather. 

Tiieatmknt. —In the treatment of the acute cases, our principal reliance 
must be on local leeching, with hot fomentations, poultices, and opium. In 
the more chronic form of the affection, when the bone has become thickened 
and enlarged, nothing of a curative kind can be adopted ; and the only remedy 
consists in the administration of iodide of potassium for the relief of the pain, 

. Avitli perhaps the occasional application of leeches. Should these means fail 
in giving relief, and the pain continue of an excessively distressing and 
pei-sistent character, 1 have for many years past practised the following 
operation of linear osteoioiKy. An incision about three inches long is made 
directly down on the chronically inflamed and indurated bone, being carried 
through the periosteum, so that the scalpel grates upon the bone. By means 
of a Key’s saw this cut is extended into the substance of the bone as fai* as 
the medullai’y canal, or deeply into its csmcellous tissue. Some bleeding occurs, 
but it can always be arrested by position and pressure. The wound is then closed. 

When osteitis tends to harden and consolidate the bon^there is no danger 
connected with this condition ; but it often becomes distiessing from the 
seveiity of the tension and nocturnal pain Jiccompanying it. 

When osteitis is of the strumous character, there is great danger of its termi¬ 
nating either in caries or in chrom'c suppuration of the affected portion of bone. 

In cither case an early, deep, and free incision, by linear osteotomy, should 
be nuidc into the inflamed bone. Nothing relieves the tensive pain so 
effectually as this, and nothing stops so decidedly the tendency to secondary 
mischief, whetljer ito. the fonu of caries or of abscess. In this way tension is 
taken off; and tSe pain, which appears to be dependent on the compression of 
inflamed bone by its own condensed structure, is at once relieved. “ Linear 
osteotomy ” is an operation especially applicable to osseous nodes of the long 
bones, or to chronic osteitis of the articular ends of the tibia, and is a fivr less 
severe mode of treatment than trephining the bone, which has occasionally 
been adopted in supli cases; while it is equally efficacious. After a time, 
when all morbid actlhn ceases, the hypertrophied bone does not give rise to any 
very serious inconvenience, except such perhaps as may be occasioned by its bulk. 

Osteitis is principally of importance to the Surgeon from its connection 
witli other more serious diseases of bones, in which it not unfrequently tenni- 
nates. These conditions are Suppuration of Bone, its Ulceration, Caries, and 
Necrosis. The best and surest mode of preventing these prions sequences is 
the early performance of osteotomy, as just desciibed. 

StTZ>F17BA.%01T OvUlOinD. 

Suppuration of Bone may present itselim two forms, the IHffmed and 
the Circumscribed. 
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Diffuiie l3ttpp9zntioli : Oateo-myelitis. In this disease the medullary 
membrane' is priijiariiy Affected, the inflammation rapidly extending through the 
whole of thyneduHArj canal and adjoining cancellous structure, which speedily 
become filled'with pus. Stanley observes that the medullary membrane becomes 
vascular like the conjunctiva in chemosis, and is often black and gangrenous. 

Ostco-^myclitis Commonly occurs as a consequence of injuries by which the 
medultary'canal is opened, such as conyDOund ft’actures, more particularly of 
the femur. It may also be developed as the result of the injury sustained by 
a bone in an amputation or excision. The presence of the disease may be 
suspected when, after an injury to or an operation involving a bone, the limb 
swells, and becomes tender, abscess forms, and profuse suppuration is established, 
more abundant and more persistent than can be accounted for by the amount 
of inflammation in the soft parts around the bone. The suppuration may 
amount to many ounces of pus in the day, and the discharge is often dsirk and 
fetid. The soft pai’ts retract from the bone, and this where exposed is dry, 
yellow, and de£d, l>eing denuded of periosteum. 

This disease is undoubtedly most dangerous, usually in'oving fatal. In it 
death may ensue in two ways—cither by the exhaustion consequent on the 
prolonged and profuse suppuration, or by pyicmia dependent on thrombosis 
of the veins *1 the bone and consecutive blood-poisoning. There is a triple 
pathological sequence of osteo-myelitis, osteo-phlcbitis, and pyrnmia, which is 
of a marked character. 

Patholocy. —Osteo-myelitis is a diffuse inflammation of the medullmy mem¬ 
branes of the long bones, the interior of which has been opened up to the air by 
accidental or surgical wound. It is of an erysipeloid or diffuse character, and 
in the majority of cases affects a septic type of disease. It is, in fact, one of the 
septic diseases that add to the fatality of the larger amputations and seven; 
injuries of bones. 

Sir .Joseph Payrer, who has had abundant opportunities of studying this disease 
in India, and who has done much to point out its connection u ith pymmia, snakes 
the following imiwrtant practical remarks as to its causes. “It (osteo-mye¬ 
litis) is no doubt to be classed among the large group of evil results which ai'o 
to a great extent caused by what has been recently called ‘ Ilosjfltalism,’ and 
it sometimes appears almost in an epidemic form, but it may and does occim 
periodically under the most favourable circumstances.” 

After death, the appearances inesented by the inflamed bone will, if it have 
been the scat of compound fracture, be confined to the upper fragment; if it 
have been the seat of amputation or excision, they -wtU extend through the 
whole of the bone that is left. They arc as follows. The ijcriosteum and 
outer surface of the bone will appear to b^ slfgktly injected. On making a 
longitudinal section of the bone, the part that is inflamed will be found to 
present the following appearances. The medullary canal is filled with pus or 
a reddish puriform fluid ; the medullary membrane is swollen, soft, pulpy, of 
a deep red or reddish-brown colour j the compact bone has a pinkish tinge, 
and the cancellous oss^us structure is often of a bright rosy hue. In a case of 
compoipd firaoture, the contrasttbetween^the deep coloration of the inflamed 
portion'of bone and the naftutily pallid appearance presented by that which 
is not diseased, and tnore particularly the deep red hue of the medullary mem- 
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brane in the one, and the pale yellowish waxy-looking fat filling the medullary 
canal in the other, is most striking and remarkable.’ Fayrcr de^Tibes the 
medullary canal, in advanced stages of the disease, as being filled with a mass 
of dead blackened medulla, debris of bone, and pus. 

The Treatment consists in supporting the patient’s constitutional powers by 
a tonic and stimulating regimen, and by scrupulous atten-- 
tion to hygienic rules. ' * 

So far as the affected bone is concerned, nothing can be done 
to it except its removal; but whether this should be done in 
the continuity of the bone or at a higher joint, is a question on 
which different opinions are (^tertained among surgical au¬ 
thorities. If an operation be performed upon the continuity 
of a bone affected with ditluse ’ suppuration in the medullary 
canal, the injury inflicted by the saw is very liable to set up 
great inflammatory action, and to develop the disease in thj; 
part of the bone which is loft. Hence, if‘soeondary amputation 
of an injured limb should l)e rendered necessary, the bone 
being aftccted with osteo-myelitis, it is strongly urged by some 
Surgeons, especially J. Konx, that the 02 icration should be 
lierformed at some joint above the injured and diseased bone, * 
in iweference to amputation through its continuity. Roux, 

Avho had extensiA C experience in the Italian Avar, successfully 
disarticulated the thigh at the hip-joint, in four cases of osteo¬ 
myelitis consequent on gunshot injuries of the loAver end o^ the 
femur. Of ->2 cases in Avhieh he performed secoudaiy disarticu¬ 
lation of other joints lor osteo-myelitis, all recovered ; whereas ""of 

every soldier died, whose limb was secondarily amputated Kxoisiir’of"«><■ 
through the continuity of the injured bone after the battles of 
Magenta, Montebello, Marignano, and Solferino. On the other 
hand, Larrcy does not consider disarticulation absolutely imUspensable, even 
in cases of acute osteo-myelitis ; and Jjongmorc has met with cases in 
which recovery has folloAVcd the simple rcmoA'al of portions of dead bone 
—the disease in these instances liaviug assumed a chronic form. Fayrer 
adA'ises that, where osteo-myelitis suspected to be prcseilt in a stxmi)} after 
amjmtation, the medulla should be examined by a ju’obc. If this soon impingo 
on healthy bleeding medulla, the Surgeon may wait for the efforts of nature to 
throAv off the diseased bone ; if, on the other hand, the probe encounter only 
iead bone and pus, then the sooner amputation is performed, the better. 

The special danger in osteo-myelitis consists in the tendency to the sui>er- 
vention of osteo-phlebitis pyfijmia ; and, in determining upon the amputa¬ 
tion or excision of a bone tffis affected, it is of the firs! importance not to delay 
the operation until pymmic symptoms have set in. There is a period between 
the development of the local osseous inflammation and the constitutional 
pyaemia, which it is most important not to allow to slip by. During this 
period the patient is affected by surgical fever, but therS are no rigors. If once 
the characteristic rigors and the ^’gh teii|perature and profuse sweats of 
pymmia haA-e set in, I believe that operation‘‘•Kan be of no use, as the j)atient 
will certainly perish of secondary deposits or of pymrnic blood-poisoning. But, 



170 JDISEASjES of BONE. 

before rigors have occurred, the amputation may be done with a good prospect 
of success. 

Chronic Abscess of Bone. —The more chronic form of suppuration of 
bone usually assumes a circumscribed character, and l^gids to the formation of 
abscess. The abscesses are usually met with in the cancellated structure, and 
occur with special frequency in the head and low»r end of the tibia. In some 
instances they are tolerably rapid in their fbrmatiJtif but in the majority of cases 
ai’e exccssh'ely chronic. When of a more acute character, they are probably 
the result of the softening of tubercle previously deposited in the bone ; and, 
forming in the cancellous structure, are very apt to undermine the contiguous 
cartilage of incrustation, and eventually to bimst into the neighbouring joint 
(Fig. lOS). When of a more chronic charact#, they are usually of very small 
size, and are deeply seated in the substance of the head, or in the medullary 
canal of the bone • the osseous subsTtance covering them, having long been the 
seat of chronic inflammation, becomes greatly thickened and indurated. Most 
commoij^ the 'iluautity of pus contafeied in these abscesses is extremely small, 
and it is often mixed w’ith cheesy or tuberculous matter, or contains portions 

of necrosed bone intermingled with it. In some cases, 
however, Staidey has observed that abscesses of bone 
are large, containing a considerable quantity of fluid. 

The Symptoms of chronic abscess of bone arc 
usually of the following cliai’acter. The patient, 
after.the receipt of an injury, perhaps, has noticed 
that at one spot the att’ected bone has become swollen 
and painful; the skin covering it preserv es its natural 
colour in the majority of cases, but in some instances 
becomes red, glared, and oedematous ; the pain, 
which is of a lancinating and aching character, is 
usually remittent, often ceasing for days, weeks, or 
months, and then returning, under the influence of 
very trivial causes, with its original severity. It is 
especially trovrblesome at night, and is always asso¬ 
ciated with a degree of tenderness of ;||e part; and 
indeed, in the intervals of its accession, it will be found 
on careful examination thWfrthere is always one tender 
spot in the enlarged ^and indurated bone. » 'fhe long 
persistence, for years perhaps, of these signs will usually point to the 
existence of a small circumscribed abseessf^under the <(|jiickeued wall of the 
bone. But it must be borne in mind that the' same 'TBeal symptoms may 
be induced^ by three oj^r conditions : 1, b^ the inclusion of a small 
portion of dead bone wiwiin a dense and impervious casing ; 2, by the iwessure 
of the osseous structures, greatly thickened and condensed by chronic in¬ 
flammation ; and, 8, by the expansion of the bone by a cystic growth. 
For all practical purposes the diagnosis is of little consequence, as the treat¬ 
ment is the same, whether the pain and other symptoms arise from the con¬ 
finement of a few drops of ;^us, |uom the inclusion of necrosed bone, from the 
pressure of hypertrophied osseous tissue, o# from cystic disease. 

The’^nger of clinic abscess of the end of a long bone will greatly depend 
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on its proxunity to the articular surface of the bone. If near this, it will 
probably lead to thinning and eventual dis¬ 


integration of the cartilage, which at hist be¬ 
comes pq^orated, so that the pus and osseous 
debris enler the joint, which is at once and 
acutely destrpygd. 

If the chrolic osseous abscess be situated 
near the junction of the epiphysis with the 
shaft, this event is not so likely to occur. 
The surrounding bone simply becomes thick¬ 
ened ; and though, the health may suffer fi*om 
the constant weroing pain, the joint is not 
in peril, and relief may readily be given by 
operation. 

Treatment .—:As a circumscribed abscess 
in bone cannot perforate llic dense osseous 
structure overlying it by any process analo¬ 
gous to the pointing and discharge of an 
abscess in the soft parts, it becomes necessary 
for the Surgeon to open uji a vent for the 
pus. This may be done either by linear 
osteotomy or by the trephine. In some cases 
simple linear osteotomy, as described at 
''’i’lviiiiiiil'.'’''® p. Kw, may be, practised ; but should the 
bone bo much thickened and the osseous 
stmetures greatly indurated, the trephine is the best in¬ 
strument to use for opening the abscess. The proper way 
of doing this has been pointed out by Quesnay and Brodie. 
It consists in trephining the bone, so as to make an aperture 
for the exit of the pus, with an instrument having a small 
crown, of the size represented at a. Fig. 404. So soon as 




a Acnt has teen given to the pus, which is often cheesy 
and occasioi^illy very offensive in its charaeter, the patient — Secuon of 

will experience great and permanent relief. In performing nio osteitu «na oir- 
this op^ation, there are ^eral points that deserve special of many years’ clura- 
attention. ‘-The bone must be „ exposed by a T- or V'H 
shaped incision, majiio over the spot which has been 
found *0 be unifonp^ tender «n 4 >ressure : and to this the trephine 
should be applied.»^^he ti'^hine should have a small and deep crown 
of the size and shape repre^l^d^ in Fig. 404 ; it is well aBv’ays to be 
provided with two instnimeflts*^ of the same shape alfe size that will exactly 
fit the same hole, lest one become disabled by the density and hardness of 
the osseous case, as I have seen happen. When the trephine has penetrated 
to a suCBcieiit depth, the button of bone may be rembred by means of an 
elevator; but care should W taken not to perforate the whole thickness of 
the lione. The diseased cavity will very ,pomftonly at once be opened in 
this way, a small quantity of pus taping, which may, however, readily be 
overlooked, as it is carried away in streaks with the*,blood, which flows 
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freely from the cut hone. Should no pus escape, perhaps a portion of dead 
bone, or some dark gritty masses of disorganised osseous tissue, are exposed ; 
if so, they must be removed with a gouge. But if neither of these conditions 
be found, the Siu-geon must not be disappointed, bu^pierce the neighbouring 
osseous tissue in different directions by means of a perforator, when ])erhap8 
the abscess will be opened ; should it not be so, the patient will still in all 
probability be materially benefited by the rcmoX'al of the circle of bone, and 
the consequent relief to the compression of the osseous tissue. After the 
operation, the cavity left must be dressed from the bottom with wet lint, and 
a poultice be afterwards applied ; it Avill gradually fill up nnth fibi’ous tissue, 
leaving the limb unimpaired in utility and strength. 

In very chronic cases of circumscribed abscess of bone, chronic osteitis of a 
considerable portion or the whole of the shaft may slowly take place, the bone 
becoming greatly enlarged, thickened, and gcneially diseased from end to end. 
Fig. 405 is a representation of a section of the tibia in such a state of com¬ 
bined suppuration and inflammatory hy^Krtrophy, removed by amputation from 
a woman who had suffered for 2.S 3'^ears from the disease. In such cases, am¬ 
putation or excision is the solo means of relief. 

CABIES. 

By Caries some Surgeons mean a kind of ulceration of bone ; others, a 
species of disintegi’ation of the osseous tissue ; and Stanley includes under this 
term the various changes consecpient on chronic suppm-ation of the cancellous 
structure. But caries, T think, properly means a disease of the bone, charac¬ 
terised by increased vascularity, softening, and ultimate disintegration of the 
osseous tissue. It ai)pcars to consist in a breaking down of the ofgtinised 
portion of the bone, in consequence of which the earthy matters become elimi¬ 
nated in a granular, molecular, and almost diflluent form in the pus formed by 
the inflammation of the surrounding more healthy structures. 

Struotubk. —On examining a portion of carious bone, it will be fomid to 
be porous and fragile, of a grey, brown, or blackish colour ; partly broken 
down in softened masses, and jiartly hollowed out into cells, which contain a 
reddish-broMui and oily fluid. The process of wasting which goes on in the 
bone, appears to be partly the rcsirlt of ulceration, and partly of‘^disintegration 
of its tissue. In many cases, small masses of d(l6^ bone lie loose and detsiched 
in the carious cavity. Around this carious portion, the bone, as well as the 
medullary and periosteal membranes, are usually extremely vasculat; and, in 
many cases, hardened compact masses of osseous tissue, will bo found deposited 
around the carious cavity, or even forming its exterior wall. These*changes 
are most cpmmonly met with in the cancellous striictule, but the compact 
tissue may likewise be affected. As caries frequently occurs in the cancellated 
tissue, it is commonly met with in the heads of bones ; and here the disease is 
extremely dangerous, being apt to undermine and destroy the contiguous 
articular cartilage, and thus implicate the joint. This caries of the articular 
ends of bones is consequently a most serious affection, and is a very ft-equent 
cause of incurable joint-^sease, such as suppuration and destruction of 
cartilage, followed perhaps by partial ankylosis. 

Relative Fbequency.— Billroth and Menzel of Vienna have examined 
the question of the ^relative frequency of caries in different bones. In 1996 
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cases, the numhei’s were: sknll, 161 ; facial bones, 44; vertebral column, 
702 ; sternum, clavicle, and ribs, 184 ; bones of shoulder-joint, 28 ; elbow- 
joint, 93 ; wrist and hand, 41 ; pelvis, 80 ; hip-joint, 189 ; knee-joint, 288 ; 
aidvle-joint and foot, 160 ; scapula, 4 ; humerus (shaft) 13 ; radius, 2 ; ulna, 
4; femur (shaft), 31 ; tibia, 30; fibula, 2 . A classification in regions 
giA-es: head and spine, 1091^ upper limbs, 186 ; lower limbs, 720. Hence 
it appeal's that, Avhile any ” bone may be affected Avith caries, it is most 
frequently met AA'ith in the short and cancellous bones. 

Causes. —Caries usually occurs in constitutions that haA'o been debilitated 
by struma orjyphilis, often without'any other apparent cause. Caries occur¬ 
ring in sfrumoits romlittdiom, ^d affecting the short bones, as those of the 
tarsus or spine, or the heads of the long bones, as the tibia, usually, if not 
ahvays, commences in the central cancellated structux'c of the bone, Avhich 
))Ccomcs congested, softened and disintegrated; ih'’ftiany cases Avithout any 
extenial cause, but apparently simply fironi the diminution of Autality in those 
parts of the osseous structure which are farthest from the periosteum, and 
Avhich do not, like the deeper structures of a long bone, receive a supply of 
blood from an internal or medullary membrane. In these cases, the inflam¬ 
mation of the soft iuA'Csting parts, and the desti’uction of the joint, which 
usually ensue, are consecutive to the disease in the bone. 

In suphiliHc consiUntions caries is apt to affect the surface of the bone, dis¬ 
integrating and eroding this in a rcm^irkable manner. Tltis condition has 
been described by Stanley as true viceration of iojie, and he regards it as distinct 
from caries, and analogous to ulcers of the soft parts. Here the disease docs 
not penetrate deeply, but lehves the surface rough and porous, with a good deal 
of inflammation in the soft parts around the affected bone. He states that it 
only occurs in adult#, and in males, and is very chronic ; it is met Arith 
jU'imarily in the bones of the spine, but also occurs on the articular surfaces in 
advanced stages of joint-disease. 

Symptoms. —The symptoms indicatiA’e of the occurrence of caries are very 
equiA'oeal, and arc not unfrequently, in the early stages, mistaken for those 
of ordinary phlegmonous abscess or rheumatism. They consist of painj^the 
bquQ* wi^ a goqd^al of redness and SAvelling in the soft tissues coA'ermg Tt ; 
abscess at last forms, often oMsonriderable size ; and, on letting out the pus, 
the character of the disease will be recognised, as the bare and rough bone may 
be felt Arith a probe, which sinks into depressions upon its surface, which, 
though rough, yields readily to the pressure of the instrument. The caAuty of 
the abscess gradually Contracts, leaving fistulous openings, which discharge 
a fetid pus, usually dark and sanious, intermixed Avith granidcs of bone, and 
containing a superabundance* of Ijjie lime phosphates. The fistulous openings 
are generally surrounded or concealed by high spon]^ granulations, and the 
neighbouring skin is duskily inflamed. 

These Minuses or fistulse are often long and tortuous. They Avind along and 
around the muscles, the pus finding its way along the lines of least resistance 
in the muscular planes of areolar tissue, and the external opening being often 
situated at a considerable distance, perhaps manf ' inches, from the diseased 
bone. In these cases, a long and flexible probe is required to traverse the 
sinuosities of the fistulous track so as to reach the iSone at its extremity; and 
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here Sayre’s verfcebratod probe (Fig. 40G) is most invaluable, being flexible and 
accommodating itself to the windings of the canal. A 
similar instrument has been also devised by Steele of Bristol. 

Caries is very liable to be accompanied with disease of 
internal viscera. Billroth, in the cases investigated by him to 
which reference has aheady been made, found that there were 
cheesy or tuberculous deposits in internal organs in 54 per 
cent. He gives the proportions in which these were met 
with in disease of different bones as follows : shoulder-joint, 
77‘7 per cent. ; bones of the chest, (55'5 ; ankle, C4 ; knee, 
G2’0; elbow, ()2-8 ; spine, 5C’8 ; wrist, 51*2 ; pelvis, 5()'r> ; 
hip, 47’i ); tibia, 58; skull and face, 8S’G. The lungs were 
most commonly affected. It may be supposed, that in many 
instances the internal disease arises from absorption of morbid 
material from the diseased bone and its subsequent deposition ; 
and this view is favoured by the fact that the larger proportions 
of cases where such disease was found were met with in the 
shoulder and bones of the chest. On the other hand, as 
Billroth points out, it is not easy to explain in this way w^ 
disease of more distant joints, as of the ankle and knee, should 
be more fr’equently accompanied with internal deposits than 
disease of the. hip. Hence the morbid deposits in internal 
organs, accompanying caries, ai'c in many cases at least more 
satisfactorily explained as being the results of the constitutional 
j'iK. 4oii. vice of whi^ the caries is one manifestation, 
iimtea i‘io{)e. Certain special diseases of internal organs are also mentioifed 
by Billroth as having been noticed in the cases uiiich he ana¬ 
lysed. Among these were ^ibacutc or chronic hydrocephalus : and albumcnoid 
degeneration of the liver, spleen, and kidneys. 

Tiieatment. —^The treatment of caries must be conducted in reference to 
the constitutional cause that occasions it, the removal of which is the fiist and 
most essential element in effecting a cure. If it arise fr’om syphilir/this must 
be eradicated; if frrom struma, the general health must be improved. By 
the removal of such causes, the disease will ofteii'ccase spontaneously, and even 
undergo cure, more especially in young subjects.’ Henqe, it is weU not to be 
in too great a hurry to interfere, by operative means, in the caries of the small 
bones of children. I have often seen cases, especially of caries of the bones of the 
hands and feet, in which an operation for the removal of the diseased bone was 
apparently indispensable, recover spontaneously on change of air, and attention 
to the general bjjalth of the child ; the disintegrated particles of the diseased 
bone being eliminated piecemeal. ^ 

In the first stage of caries, which is inflammatory, pleasures should be 
taken, by means of appropriate local and constitution^ antiphlogistics, to 
subdue the activity and limit the extension of' the disease ; and when this has 
fallen into a chronic stage, constitutional alteratives should be employed. 
Amongst these, cod-liver oil,‘ the iodides, and change of air, more especially to 
tile sea-side when the patient is young, should hold the first place. Counter- 
irritation is of little avail in these cases in arresting the progress of morbid 
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action. By means of blisters, iodine, and issues, thickening of the periosteum 
and of the soft structm'es covering the diseased patch of bone may be 
lessened, and pain subdued ; but the real progress of osseous disease cannot, 
I think, be influenced by such means, when once it has psissed the earliest 
stage of inflammatory congestion. 

When the disease has fallen into a chronic condition, and natm*G seems 
unable to eliminate the carious bone, all reparative action Iming ceased, or 
being inefficient for the restoration of the integrity of the i)art, an operation 
becomes necessary. Wlicn the operative procedure has reference to the 
diseased part itself, it is impossible to be too careful in delaying it until the 
acute stage of the disease has passed, and the inflammation in the bone and 
surrounding tissues has subsided into a chronic state. Unless this be done, 
the excited action set ui> by the operation will infallibly give fresh impetus to 
the disease, Avhich will make more rapid progress, aifd may perhaps terminate 
in dilluse suppuration of the bone. 

Operations. —The operations practised upon carious bones are of four 
kinds ; consisting either in simple llemoval of the Diseased Portion of Bone ; 
in Excision of the Ciirious Articulai: End ; in liesection of the Avhole of the 
Bone aftected ; or in Amputation of the Avhole Limb. 

Before proceeding to the Removal of Uut Cartons Portion of iho Pom the 
limb should be rendered bloodless by Esmarch’s method, as the operator Avill 
then be able to see exactly what he is doing, instead of Avorking in a deep 
hole filled Avith blood. The bone is best removed by means of the 
gouge. This instrument is especially useful in those cases in Avhich short, 
thick bones, or the articular ends of the long bones, are affected, Avith- 
oufc "the neighbouring joints being implicated, fh applying the gouge, the 
diseased jAortion of bone should be exposed by a crucial incision, and, if neces¬ 
sary, its cavity opened by a small trephine. The gd'uge, fixed in a short round 
handle, is then freely applied, and the diseased tissues are scooped and cut out. 
In order to do this efficiently, it is desirable to be furnished AA^th instruments 
of different shajics and sizes, so that there may be no difficulty in holloAving or 
cutting away cA'ery portion of bone that is imiflicated. I have foftnd the 
(jowje-forceps (Fig. 414), a very useful addition to the gouge in clearing away 
angular fragments and projeations of bone, and thus removing the whole of 
the diseased structures. In some cases Marshall’s osteotrUo (Pig. 407) Adll be 
found a A^ery serviceable instrument, clearing away the softened carious bone 
without risk to the surrounding healthy structures. 

In removing the carious bone with these instruments, the Smgeon may be 
sometimes at a loss to know when he has cut aAvay enough. In this he may 
generally be guided by the difffirgnee of texture between the diseased and 
healthy bone ; the former cutting soft and gritty, readily ylelmng before the 
instrument, Avhilst ^e ^latter is hard and resistent; so that, Avhen all the 
disease is removed, me walls of the cavity left will be felt to be compact and 
smooth. In some cases, the healthy bone may h^ve been softened by inflam¬ 
mation ; should there Ikj any doubt as to the coUdition of what has been 
gouged out, it may be soh'ed by putting the ditritm into Avater, when, if 
carious, it Avill become either white or black: whereas, if healthy, but 
inflamed, it Avill preserve its red tint. In operating on young children espe¬ 
cially, it is well not to have the gouge too sharp, lest the inflamed, but other- 
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wise liealtliy though somewhat softened bone, be cut away together with that 
disintegrated by caries. The cavity that is left should be lightly dressed from 
the bottom, and allowed to heal by granulation, when it will gradually fill up 
by the deposition of fibrous material in it. 

Instead of removing the affected bone by means of instruments, Pollock has 
rceonnnended that it should be dissolved by the application of a strong solution 
of sulphuric acid. The treatment is carried out as folloAvs : the carious siuface 
or cavity being exposed as before described, a solution of eqiial parts of strong 
sulphuric acid and water is applied by means of a glass brush or rod, and this 
may be repeated daily till the whole surface is quite free from diseased bone. 
In deep caA'ities a piece of lint soaked in a weaker solution (one part of the 
acid to five or six of water) may be stuffed in and left for two or throe days. 

The sloimh resulting may in a day or two more be peeled off 
w'ith forceps and the application repeated if any disesiscd bone 
can still be seen. The treatment is said to be efficacious, and 
the pain accompanying it is not severe. 

AYhen caries affects the articular ends of the bones, as those 
that enter into the formation of the elbow or shoulder-joints, 
itj may be so situated as not to admit of removal in the way 
just indicated, but to require Excisimi of toe diseased articu¬ 
lation : this operation wc shall consider in a subsequent Chapter. 
"When caries im’olves a bone so extensively that neither of the 
preceding plans can successfully be put into oiieration, it be¬ 
comes necessary to perform either the Resection, of the whole 
of the bone, if it be of small size, or Amputation of the limb, 
if of greater magnitude or if the neighbouring joints, be 
extensively affected. Thus, for instance, resection of the os 
calcis maybe required for caries of that bone; while, if the 
whole of the tarsus be affected, amputation is the only rcsoui’ce. 

NSCBOBIS. 

The transition from Caries to ITecrosis is^^easy. Caries may 
be regarded as the granular disintegration or molecular death 
of the osseous tissue, conjoined with suppuration of the sur¬ 
rounding healthy parts—a condition closely analogous to 
ulceration of the soft tissues : whilst necrosis must be looked 
upon as the death of the osseous tissue as a whole—a condition indeed, closely 
resembling that of gangrene of the soft parts. Whilst caries, however, chiefly 
affects the cancellous structure, necrosis is met with in the compact tissue of 
bone, and far more frequently occurs in the shafts than in the articular ends 
of the long Wn^. It is, however, an error to suppose that the cancellous 
structure is exempt from necrosis ; thus in the head of the tibia, or in the os 
calcis, small masses of necrosed bone are not unfrequently found lying in the 
midst of carious or suppurating cavities. Different bones are affected by 
necrosis with varying degrees of frequency. The tibia at its anterior part is 
most frequently diseased ; the femur in its lower third is also very commonly 
affected. The low» end of the hmnems is not so often necrosed ; but not 
nncomanonly the phalanges of the fingers from whitlow, the skull from 
syphilis, the lower jaw from the emanations evolved in the manufacture of 
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phospherus matphes,' and the clavicle and ulna from injury or constitutional 
causes, are fo.und affected by necrosis. 

Causes.— The causes’-of necrosis are of very various character. We have 
just seen that it is Predisposed to by the structure of particular parts of bone, 
and is more frequent in some bones than in others. Among the more consti¬ 
tutional causes, we may rank in the first line those cachectic conditions of the 
system that result from scr^ila-and s yphilis, and those debilitated states of 
constitution that frequently follow upon scarlet or typhoid fever. In these 
various states, the bone may suddenly lose its vitality, more especially if the 
limb be subjected to slight accident, as concussion, or to exposure to some degree 
of cold. Sometimes the disease results from the vitality of the bone being de¬ 
stroyed by the extension of inflammation to it from the neighbouring tissues, as in 
some cases of whitlow, or by the bone becoming exposed by a neighbouring abscess. 

Age exercises a predisposing influence on n^rosis. ft is not very common in 
young children, except as associated with caries of the bones of the hsijids and feet. 
When it does occur in the long bones in early life, it is usually very acute. In 
early adult age it is common in the long bones, more particularly the femur and 
the humerus, and then is usually the direct consequence of injury or of syphilis. 

In other cases, simply as the result of old age, a lx>ne or a portion of a bone 
dies suddenly, apparfently by simple extinction of vitality, without any injury 
or other evident exciting cause. This I have seen occur in the loAver ends of 
the humerus and of the tibia, giving rise to' rapid and usually to fatal disor¬ 
ganisation of the neighbouring joints, or to death by abscess and constitu¬ 
tional irritation. This Senile Necrosis may be looked upon as the counterpart 
in the bone of senile sloughing or gangrene in the soft parts. 

Acute febrile disturbance, more particularly scarlet and typhoid fevers, are 
not unfrequent exciting causes of necrosis in the young. Scarlet fever espe¬ 
cially is apt to be followed by pains in the leg and'about the knee, which at 
first appear to be of a rheumatic character, but which speedily run into abscess 
and are attended by all the symptoms of the most acute form of necrosis. 

Tramnatic causes frequently give rise to necrosis. Thus the denudation of 
a bone by its periosteum being stripped off, may lead to its death ; but, though 
the bone thus injured often loses its vitality, yet, if the membrane be replaced, 
its life may be preserved ; even when the bone is exposed, adhesions may take 
place between it and the neighbouring soft parts, or granulations may be 
thro^va out by its surface, which eventually form another periosteum. Necrosis 
frequently occura as the result of the detachment and denudation of a portion 
of bone in cases of bad compound fracture : so also the application of certain 
irritants, as the fumes of phosphorus, may occasion this disease, and hence it 
has been found that, in lucifer-match manufiictories, necrosis of the lower jaw 
is a frequmit consequence of the acrid fumes that are eluninateff^gaiiiihg access 
to the hone through carious teeth^ or being applied to the exposed alveoli. 

Chakactebs.— In whatever way it or^nates, nemosis may affect the outer 
laminae only of the bone, when it may ht cdled peripheral; or the ionermost 
layers that surround the medullary canal may perish, atnl then it may be termed 
central; or the whole thickness of a shaft, or of the substance of a short bone, 
may lose its vitality. The necrosed portion of bone, called the Sa^ueatrniii, 
presents peculiar characters, by which its nature may at once be rcc(^nised. 
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It is of a dirty yellowish-white colour, aud has a dull opaque look, and, after 
exposure to the air, it gradually becomes of a deep bro\^ or black tint; the 
margins are ragged, and more or less spiculated, and lihe free surface is toler¬ 
ably smooth, but its attached surface is very irregular, rough, and uneven, 
presenting an eroded or worm-eaten appearance. This eroded appeaitmce is 
well njarked in sequestra that form in the interior of the terminal end of the 
femur in a thigh-stump after amputation, and is well illustrated by Fig. 14, 
where the lower smooth part is composed of the whole thickness of the bone, 
the upper rough and spiculated portions of the central portion of bone being 
separated from the outer layer, and hence being apparently eroded on their 
exterior. When the sequestram forms in the cancellous structure, it is usually 
of a blackish-grey colour, irregular but somewhat ovoid in shape, as if the 
bony matter had been partially dissolved away ; and here it is frequently*con- 
joined with caries of the surrouilding bone. 

Symptoms. —The symptoms of necrosis are divisible into two distinct, 
periods. In the first, the bone dies and undergoes separation, and an attempt 
is made by nature at the expulsion of that portion of it which has lost its 
vitality. In the second period, the reparative processes for the restoration of 
the proper length and shape of the shaft are carried ^n. The particular 
character of the symptoms depends, however, not only lb the stage, but also 
in a great measure on the seat and extent of the necrosis. In cLcute necrosis 
of thel^ft ofialong bone, thP'symptoms are extremely urgent. This fonn 
of the affection chiefly occurs ip children and young adulte. The patient is 
seized with a rigor, has great elevation of tltoiperature, and „Qomplains of pain 
in Jfche .. limb affwted, which is often supposed to be of a “ rheumatic ” 
character. But the limb rapidly swells, b^onies red, glazed, smd oedematous ; 
the outline of the bone isobscur^by infiltration of the tissue, and the. irritative 
feyec.. is very severe. The sevlerity of the symptoms will depend on the 
extent of the necrosis, whether it be superficial or invade the whole shaft. 
The abscess which forms i^pnder the periosteum, between it and the bone. 
The pus is bacterial, often oronsive when let out. 

When the necrosis occurs in older persons, it is less acute, but in all cases it 
is ushered in by symptoms of local inflammation of a more or less intense and 
painful character ; the skin becomes glazed, oedematous, and 8f a purplish-red 
tint; abscess, often of large size, and discharging great quantities of fetid or 
bloody pus, forms in the limb, and burrows widely, in proportion to the extent 
of the necrosis, amongst its areolar planes. If the suppuration be so extensive 
as to jeopardise life, as occasionally happens when*the thigh is the seat of the 
disease, the patient sinking into rapid hectic, the suppurating cavity will 
gliaduallv contract, leaving fistulous and sinuous tracts, often of great length 
and ext^, leading to rough; and bare bone, discharging a fetid aftd ichorous 
pas, and having their orifices surrounded by protuterant and glazed granula¬ 
tions. the^ symptoms of inflai^ation, abscess,**'^d widely spread suppu- 
ration> l^ve for their ultimate objects the separation and elimintftion of the 
dead bone, and the proper formation of new bone as a substitute for that which 
has died, ^ey are in the first instance occasioned by, and are not the cause 
of, the death of the bone. When a bone or a portion of a bone necroses, it 
becomes to all intents n foreign body. The adjacent soft tissues resent its 
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presence, and endeavour to throw it off by an i nflamm atoiy action, just as 
they would if any» (extraneous substance, 4 s a piece of wood, were thrust in 
amongst them. But the ultimate resifft of the action thus set up is not 
limited to the separation of the dead bone, but extends to the formation of 
material destined to repair the loss^f substance occasioned by the separation 
and extrusion of the dead bone. 

Tiibxilar or central necrosis consists of the death of that portion of bone 
which lies in.immediate contiguity to the medullary canal. It is usually 
the result of osteo-myelitis, and is common in stumps. (Fig. 14, vol. i. p. 47.) 

In peripheral necrosis of the shafts of the long bones, as of the femur or 
tibia, the inflammatory symptoms just indicated are well marked, and the 
disease usually runs a rapid course up to the period of the formation and dis- 
cjrarge of the abscess. In the case of central necrosis, the pain is usually more 
severe than in the former case, and is peculiarly deep-seated and throbbing, 
being especially intense at night. The limb becomes very oedematous, red, 
and glsuzed; the bone enlarges greatly, and abscess at last forms, which 
spreads widely in the planes of areolar tissue, undermining the muscles, and 
producing general destruction of the limb, the tissues of which become rigid 
and condensed, h^ng sinuses leading down through them. On introducing 
a probe into the Imannels, the instrument passes through apertures into the 
bony case, termed Cloaoss (Fig. 408), at th^ottom of which, the dead bone will 
be felt rough and bare. Though this is the general condit^n thit oepurs in 
central necrosis, it occasionally j^ut rarely happens that a small portion of some 
of the internal lamellae of the bone dies, and, being included in a greatly thick¬ 
ened case of new bone, gives rise to symptoms of osteitis, or closely resembling 
those of circumscribed abscess of bone, bn^mot to those characterising necrosis. 

When the whole fhiclcness of a shaft dies^ the symptonm are always of a very 
acute kind, the extent and grayity of the inflammatory and suppurative 
condition being proportioned to^the amount of bone that loses its vitality. 
The articular ends usually escape, though 4ven these sometimes become 
affected, and the joints involved. The reason why the necrosis usually limits 
itself to the shaft is that its vascular supply is distinct from that of the 
epiphyses, wl^ch draw their blood from the articular arteries. The disease, 
therefore, in attacking them, would have to enter a new vascular area. When 
the shoi't cancellated hones or the articular ends, of Vrng hones become the seat 
of necrosis, it commonly happens that the disease is far more chronic than in 
the other q^ses. In these cases the necrosis is associated with caries; the 
dead portion of bone beiflg a small round mass lying in a vomica or carious 
cavity. The shaft is not implicated ; abscess forms, which at first may not 
iJS'friie nature, or, being .preceded by continual pain, ms^be looked 
upon a^ disease of rheun^tic character. Suppuration at last occurs, some¬ 
times rapidly opening i*ito the neighbouring joint, and disorganising it with 
extreme^constitutionai disturbance ; bulk more commonly it runs a ’^hry chronic 
cour^. On passing the probe down the fistulous openings that lead through. 
the indurated and thickened soft parts, an aperture may usually be felt in the 
bone, at the bottom of which lies a necrosed mass not laager Hian a hazel-nut, 
surrounded by carious bone. 

Acute necrosis especially attacks the shafts of the tibia and femur. In these 
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cases violent and deeply seated pain oceura in the limb, which becomes gene¬ 
rally inflamed, with much redness. and great swelling. Abscess soon ibnhs 
along the whole line of bone between it atid the periosteum ; and great con¬ 
stitutional disturbance ensues, which may lead to removal of limb as the only 
means of saving life. This form of nfecrosis chiefly occurs in young and 
cachectic subjects, usually as a sequel of a febrile attack, such as scarlatina or 
typhoid fever, or from exposure to severe cold. I have also seen it occur as a. 
senile disease in the tibia, the humerus, and in the fibula of persons of an 
adyanced age, from sixty-five to seventy-five years. In these patients the 
necrosis has set in suddenly, without any obvious exciting cause ; but with 
intense pain, subperiosteal abscess, and inflamed oedematous swelling of the 
limb, which I have more than once seen mistaken for gout. 

In acute necrosis, the disease usually stops short at the line of junction 
between the shaft and epiphyses. Hence, and for the reason already stated, 
the joints escape in the majority of instances. The prognosis of the case will 
mainly depend on this. If the joints escape, the sequestrum will separate, and 
a somid limb may result; if they become involved, amputation is inevitable. 

On examination after the abscess has been opened, the bone will be found 
white, opfeque, and dead-looking: the periosteum is detached, new bone is 
deposited, the surrounding parts are infiltrated, and, usually, suppuration has 
taken place around the bone through its whole length, if the patient be young, 
or in the circumference if he be old. In many cases, especially in childi’en, 
the' articular ends escape, the necrosis being ijonfined to the shaft of the bone, 
which AVill be found to be detached from one or both epiphyses. To these the 
periosteum of the shaft, greatly thickened, still remains adherent, and will 
become the organ for the reproduction of the bone. In extreme cases, more 
particularly in old ^jeople, the articular ends are involved, and the joints 
secondarily affected and disorganised. 

Separation of the Dead Bone. —The "J^rocess of separation of the dead 
bone, and the formation of a*new osseous’tissue to supply the place of that 
which is necrosed, are most interesting phenomena. The separation of the 
dead bone, or its Exfoliation, is precisely similar to the mode in which a slough 
in soft tissues separates, the only difference being the time reqijired. Inflam¬ 
matory action is set up so as to form a true line of demarcation and of sepa¬ 
ration in the substance of the bone which is still living, and which is imme¬ 
diately contiguous to that which has lost its vitality. In this way a groove is 
gradually deepened around the edge of the sequestrum, by the absorption, or 
rather disintegration, of the earthy matter of the liting bone, which is carried 
off by the pus formed in the course of the process ; this pus, according to 
B. Cooper,'contains 2i p^ cent, of phosphate of lime. Along this^aduaJIy 
deepening line of‘separation, plastic matter is thrown out, from whi^ granu¬ 
lations are formed that constitute a barrier, as it werei between the living and 
the dead bone, and, extending into the under surface of the sequestnuji,* become 
so implanted in Hie hollows and depre^ions which are there found, that this 
may continu^to be firmly attached to the subjacent living bone after all 
osseous conne^on between them has ceased. This process of exfoliation may 
often be beautiftiily seen in the separation of the outer table of the skull in 
cases of necrosis of that bone. When occurring between the shaft and 
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affciciflar ends of a long bone, the process is precisely similar, though the line 
of-separation is not quite so reguto. 

When- once the dead bone has been detached by the formation of this line of 
separation, nature takes steps for its ultimate removal from the body. There 
is no evidence that it, in any circumstances, undergoes absorption to any great 
extent;; although, as Paget and Billroth remark, that portion which remains 
in contact with proliferating granulations may undergo a certain amount of 
diminution. Miescher has shown that the detachment of small scales of bone 
may take place by the disintegration of their substance by a process of “ insm- 
sible exfoliation,” as ho terms it. This process is a purely mechanical or 
physical one, and probably goes on in all dead bone that is in contact with 
pus, just as we sec it take place in the ivory pegs used in the treatment of 
ununi ted fracture. This disintegration of the surface of the dead, together" 
w'ith the absorption of the margin of the living bone, in the formation of the 
line of separation, explains the fact that the sequestrum will always be found to 
be of much smaller size than the cavity in which it is lodged. The ultimate 
expulsion of the loosened or exfoliated sequestrum is eftected by the growth of 
the granulations lielow it pushing it off the surface, or out of the cavity in 
Avhich it lies. When the neerftsed bone is periphm-al, it will be readity thrown 
oil' in this way, although it may for a time be fixed and entangled by the mere 
pressure and extension of the granulations.. When the sequestrum, is inva’ 
(jinaM within old or new bone", the process of elimination i^ necessarily very 
tardy, and may be difficult or impossible without surgical aid. 

The limo required for the exfoliation and separation of dead bone varies 
greatly. When it is superficial and small in size, a few weeks may suffice ; 
but when the long or flat bones, as the femur, the scapula, or the ilium, are 
affected, the process may be extended over several years, and may terminate 
in the death of the patient from exhaustion before it is concluded ; the con¬ 
stitution being harassed and w'om" out by hectic induced by profuse suppura¬ 
tion, Or the disease may Ml into a chronic state, the limb becoming rigid, 
and the tissues much condensed, with fistulous apertures leading dowm to 
exposed but attached bone, and thus being a source of constant annoyance and 
suffering to the patient. 

Separative Process. —The reparative process adopted by nature for the 
restoration of the integrity of the bone, a portion of which has necrosed, varies 
according to the extent of the loss of substance. When the outer lameUm 
alone are necrosed, new bone is deposited by the surrounding periosteum, and 
the depression that has foVmed on the surface of the old bone is filled up by a 
kind of cicatricial fibrous tissue, which ultimately ossifies. If the whole of the 
inner la^jifiUffi of the shaft die, constituting central necrosis, the outer layers of 
bone become greatly consolidated and thickened by osseous matter deposited 
from the periosteum ; i|i which, in the majority of cases, the circular or oval 
apertm’es termed Cha ^. form for the ultimate extrusion of the sequestrum 
(Fig. 408). In some cases, however, no cloacse form, the dead bone con¬ 
tinuing to be incased in the thickened outer layers. When the whole of a 
shaft dies, the reproduction takes place from various sources, principally from 
the periosteum, which is, indeed, essentially the organ of reproduction of bone, 
and perhaps from the medullary membrane, if that be left j these become 
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thickened, vascular, and detached from the necrosed bone. That the perios¬ 
teum takes the principal share in the reproduction is ewdent from the fact 
_ that, where it is deficient or has been destroyed, aper¬ 
tures (cloaccR) are left in the case of new bone ; and if 
it be removed altogether, osseous tissue is either not thrown 
out at all, or most sparingly by the contiguous old bone, or 
by the epiphyses. The soft tissues, also, of the limb gene- 
r^ly> if thick, as in the thigh, contribute to the forma¬ 
tion of plastic matter, which gradually ossifies, and so 
tends to strengthen the neAV case ; and, lastly, the articular 
ends of the old bone, still presening their vitality, con- 
stitute%iost important agents in the reparative process, 
throwing out sufficient osseous matter to consolidate them¬ 
selves firmly to the new shaft that is formed. The im¬ 
portance of the periosteum as the organ of regeneration of 
bone after the removal of the osseous structures, whether 
experimentally or surgically by resection, or by necrosis, 
has been conclusively demonstrated by Ollier of Lyons. This 
Surgeon has shown by many ifigenious experiments, that in 
the lower animals reproduction of a whole bone may take 
place, as in the case of the, j’adius in rabbits and pigeons, 
after it has been removed from within the periosteum ; and 
that, if the periosteum be dissected off in slips, and twisted 
lierc and there between the muscles of the limb, new bone 
Ne(Tosis'**N«w‘’nt)no various shapes may be formed on and by this partially 
included dctachcd membrane. He lias farther shown that, although 
in man, after operations and disease, new bone may be 
formed by the contiguous osseous tissue, and even by the neighbouring soft 
IDarts, yet the periosteum is essentially the organ of the regeneration of bone : 

thus confirming, by new and ingenious 
experiments, and by additional observa¬ 
tions, the views that have just been 
expressed. The whole of a necrosed 
bone may, after separation, be repro¬ 
duced by the periosteum. This is ad¬ 
mirably illustrated by the annexed 
drawing, taken from the photograph of 
a preparation in the museum of Dr. J. 
Wood of New York. The whole of £he 
inferi(^ maxilla had separated as the 
Fig. 409 .-B^.™toctimyrf Jaw after yesult of phosphokis discase; thfi patient, 

a girl, lived for three years, the lower jaw 
having been reproduced as a perfect ring of bone, af^lj^resented Fig. 401). 

Thus it will be seen that the new bone is fomed by the vascular and 
healthy tissues generally that surround the seat of disease, though in this 
reparative action the periosteum and the medullary membrane take the chief 
share, the epiphyses and old bone the next, and the areolar tissue of the limb 
but a very secondary and supplemental part. In acute necrosiB, there is no 


Fig. 409.—Keproduction of tiower Jaw after 
Phosphonm-Xecroais. 
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time for complete reparative action to take place ; but the periosteum will be 
found much thickened and vascular, separated from the dead bone, and occa¬ 
sionally lined with scales of new ossific matter, the first step towards the 
reproduction of a new shaft. 

The new bone deposited on those parts of the- surface of the shaft from 
which the scales of the old osseous tissue have been separated, or enveloping 
the sequestrum when the whole thickness of the shaft becomes necrosed, is at 
first rough, porous, cancellated, and very vascular; after a time it gradually 
becomes more compact and harder, at the same time that it assimilates in bulk 
and shape to the bone whose place it takes. The case of new bone, which 
necessarily exceeds in circumference the old bone, as this is included within it, 
gradually contracts both in texture and in size, beconAtg firmer and smaller 
after the removal of the sequestrum ; and, the cloacae closing so soon as all 
dead bone has been extruded, it eventually acquires the proper size and shape 
of the bone ; the medullary canal even becoming lined by a proper membrane 
fonned in it. In this way, restoration of the whole of the shaft of many of 
the long bones, such as those of the arm, forearm, and leg, will take place, 
provided alw^ays the epiphyses have been left untouched by disease. If one or 
other of these have been destroyed, all power of repair seems to be lost. 

The new bone usually forms with a rapidity that keeps pace with the death 
and separation of the old bone. acute cases of necrosis, in which |^mputa- 
tion has been performed but a few \yeeks after the setting 
in of the disease, a thick layer of new bone wifi sometimes 
be found under the periosteum ; but in some instances, when 
the whole of a shaft is necrosed, the new case is not com¬ 
pleted, or has not become attached to the articular ends 
before these are separated from the shaft. In other cases, 
though complete, it has not sufficient strength to resist the 
contractions of the muscles of the limb ; in these circum¬ 
stances, it may spontaneously fracture—an accident that I 
have seen happen both in the femur and the tibia—or 
may become shortened or bent. In other instances, again, 
when the periosteum is deficient, new bone does not form 
(Fig. 410) ; but, as the sequestrum separates, the limb 
becomes shortened, loose; deformed, and useless. 

Teeatment. —In the treatment of necrosis, the indica¬ 
tions to be accomplished are sufficiently simple, though 
the mode in which they have to be carried out often 
requires much patience and skill on the part of the Surgeon. 

The first point to be attended to jp to remove any consUtu~ 
tional or heal came that h^ occasioned or keeps up the 
disease ; unlew this be doib, it is clear that the whole of 
the rest o£ tUfe treatmeiHF%just be ineffectual. Thus, for 
instance, if the death of the bone appear to result from 
scrofula or syphilis,. those conditions must be corrected. 

So again, if it arise in the lower jaw from the ftimes of 
phosphorus, the patient must necessarily be removed from 
their influence ; or, if it be threatened in consequence of denudation of bone. 
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the best mode of prevention will be to lay down the flaps of integument, and 
BO cover the exposed surface. Abscess should be opened as soon as it has 
fairly formed. The early and free opening of purulent collections is especially 
imperative when they are subperiosteal. In these cases the constitutional 
irritation occasioned by the confined pus is often so intense, more particularly 
in children of feeble constitution, that life is threatened, and can only be 
jireserved by the evacuation of the pus from the midst of the tense structures 
between which it lies. 

Removal of the Sequestrum. —After the cause has, in this way, been 
removed or counteracted, the separation of the sequestrmn should be left as 
much as possible to the unaided efforts of nature. The less the Surgeon inter¬ 
feres with this part of the process the better ; for, as has justly been observed 
by Wedemeyer, the boundaries of the necrosis arc known to nature only, and 
the Surgeon will most probably either not reach, or he will pass altogether 
beyond them. Here much patience will be required for many weeks or 
months ; and the utmost the Surgeon can do is to attend to the state of the 
patient’s health, treating him carefully upon general priimiples, removing 
inflammatory mischief by appropriate means, opening abscesses as they form 
in the limb, and at a later period, supporting the patient’s strength by good 
diet, tonics, and general treatment, calculated to bear him up against the 
depressing and wasting influence of continued suppuration, and of the irritation 
induced by the disease. 

So soon {IS a sequestrum has been detached from the adjacent or underlying 
bone, by the proper extension of the granulating line of separation, the Surgeon 
must proceed to its remov{il. In most cases it is sufiftciently easy, when the 
necrosis is superficial, to ascertain that this separation h{i8 token place, as the 
flat end of a probe may be pushed under the edge of the detached lamina. 
When, however, the sequestrum is deeply seated, it is not always so easy to 
ascertain that the separation has occurred ; though, in the majority of cases, 
the introduction of a probe through one of the fistulous openings le{iding to 
the necrosed bone, and firm pressure exercised upon this, will enable the 
Surgeon to detect that degree of mobility which is characteristic of looseness. 
In other cases, however, the sequestrum, though completely removed from {xll 
osseous connections, still continues to be fixed by the pressme of the surround¬ 
ing granulations, and by the extension of its spi^i^la into the corresponding 
cavities of the new osseous case. This especially ha|)pen8 when the sequestrum 
is central and invaginated, and the cloacm leading to it of such small size that 
but a limited portion of it is exposed. Here a more careful examination will 
be required ; and its looseness may sometimes be determined by pressing upon 
it with a probe in a kind of jerking manner, or by introducing two probes 
through different clbaese, at some distance from one another, and alternately 
bearing upon the exposed bone with one or other of them. Tii&n, again, if 
the sound elicited by striking the end of the probe against the sequestrum be 
a peculiarly hollow one, the detachment of the bone may be suspected. The 
duration of the disease, also, will probably throw some light upon the probable 
state of things inside the new case. 

The separation of the sequestrum having been ascertained, the Surgeon 
must adopt measures for its extraction. If the necrosis be peripheral, all that 
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is necessarj is to make an incision down it througli the soft parts, either by 
directly cutting upon it or by slitting up sinuses with a probe-pointed bistoury, 
and then to remove it with a pair of forceps, or to tilt it oif the bed of granu¬ 
lations on which it is lying, by introducing the end of an elevator beneath its 
edge. 

When the necrosis is cmiral, the sequestrum being imbedded in the new case, 
or covered in by old bone, the operative procedures for its removal are of a 
more complicated character. The difficulties here consist in some cases in the 
depth from the surface, and in the obstacle offered by its passage through the 
soft parts ; and in others, in the length and magnitude of the sequestrum in 
projiortion to the small size of the cloacae, and in the manner in which it lies 
in a parallel direction to these openings. In cutting down upon the bone, the 
Surgeon must be guided by the direction and the course of the fistulous tracks 
that lead to the princiiial apertures in the new case, the incisions being carried 
in the axis of the limb, and carefully directed away from large blood-vessels 
and nerves. In many instances, however, the hmmoiThagc is somewhat abim- 



Fig. 415.—Straight Saw for romoviiig NeerosuJ Bone. 



Fig. 41C.—Necrosia-Forceiis. 


dant, in consequence of the injected state of the tissues ftimishing a copious 
supply of blood, and their rigid condition preventing retraction of the vessels; 
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this, however, may be arrested by a tourniquet, or by the pressure of an assis¬ 
tant’s finfjers, and will soon gradually cease of itself. Esmarch’s bloodless method 
will be found a great assistance in these operations. The bone having been 
freely exposed, it will sometimes be found that the cloacae are of sufficient size 
to allow the ready extraction of the sequestrum. But in the majority of cases, 
this cannot be done at once, and the apertures must be enlarged, either with 
the gouge or the trephine, according to the density of the new case, and the 
amount of room required. Occasionally, when two cloacae are close to one 
another, the inteiweuing bridge of bone may very conveniently be removed by 
means of cutting pliers, of different shapes (as in Figs. 411, 412, and 418), or 
by means of a Hoy’s or a straight narrow saw having a movable back to stiffen 
the blade (Fig. 415), and space thus given for the extraction of the sequestrum. 
Very convenient pliers for this purpose are those represented in Fig. 414. They 
are made with gouge ends, and hence may be termed govge-foreeps. I have 
found them extremely serviceable in many operations upon the bones. Care, 
however, should be tsdcen not to remove more of the new case than is absolutely 
necessary, as the aperture so made in it will not be filled up again by osseous 
matter, but will be closed by fibrous tissue, and thus the ultimate soundness of 
the limb might be endangered. J’or the extraction of the sequestrum, the most 
convenient instrument is a pair of strong necrosis-forceps, well roughened at 
their extremity, and straight or bent as the case may require (Fig. 41G). 
Occasionally the sequestrum is so shaped and placed that it cannot be seized 
with this instrmnent; in these circumstances it will be useful to drive a screw- 
probe (Fig. 90) into it, by which it may either be extracted, or so fixed as to 
admit of seizure and removal by the forceps. In some cases, additional and 
convenient purchase may be given to the dead bone, by fixing a bone-forceps, 
such as is represented in Fig. 417, firmly into it. If the sequestrum be too 
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large to be removed entire through the cloacae, it may perhaps best be extracted 
piecemeal, ha'vang been previously divided by passing the points of narrow but 
strong cutting pliers into the interior of the bone. 

After the removal of the sequestrum, a smooth hollow cavity will be left in 
the new case, from the bottom and sides of which blood usually wells up freely, 
issuing abundantly from the vascular bone, and from the gi&nulations 
lining its interior. Should this haomoirhage be at all troublesome, pressure 
will always sufficiently arrest it. Lint must then be lightly introduced into the 
bottom of the wound, and the part elevated ; a good deal of inflamm ation is 
frequently set up after the operation, but that must be combated on general 
principles. If the sequestrum have been a long one and have involved the 
greater part of the shaft of the bone, it may happen that the new case has not 
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sufficient strength to maintain the limb of its proper length and shape, and 
that it will bend or break under the action of the forces and weight to which 
it is subjected. In order to prevent this accident, it will be necessary to put 
it up in light splints, or in a starched bandage. After the removal of the dead 
bone, the sinuses will speedily close, and the limb eventually regain its normal 
size and shape. 

Amputation. —If the necrosed bone be so situated that it eannotbe removed, 
occupying too great an extent and continuing to be firmly fixed ; and if at the 
same time the patient’s health have been wOm down by constant discharge, 
and symptoms of hectic come on ; or if the limb have generally been greatly 
disorganised by the morbid processes going on in it, recourse must be had to 
amputation as a last resource. It is especially in the lower third of the thigh¬ 
bone that these severe forms of necrosis occur, necessitating amputation of the 
limb. When necrosis affects the flat posterior surface of this bone above the 
condyles, a special source of danger oceprs in the possibility of the sequestnun 
causing ulceration or wound of the popliteal artery. In cases of this kind, 
suddenly fatal haemoiThage might occur. Should the hmmorrhage, though 
abundant, not be fatal, what course should the Surgeon adopt in such cases ? 
Should he attempt to ligature the vessel, or should he amputate the limb ? The 
line of practice must, I think, be eletemiined by the condition of the limb itself 
and by the state of the patient’s health. If these be both tolerably good, the 
limb not too much disorganised, and the pow'ers of the system not too much 
reduced by hectic, an attempt might be made, by slitting up the sinuses, to 
expose and secure the popliteal artery at tlie seat of injury in it, and, by liga¬ 
turing it, to save life and limb. 13ut should this attempt fail, as I have known 
happen, or should it not be thought prudent to make it, owing to the low state 
of the patient’s strength, or the disorganised condition of the hmb, amputation 
must be done without delay. As an idiopathic disease, necrosis of the tibia 
requiring amputation is rarely met with ; but when it is the result of bad com- 
poimd fractures, or of other serious injuries, removal of the limb may become 
imperative. In acute necrosis of the lower end of the thigh, or of the shaft of 
the tibia involving the contiguous joints, and attended by deep and extensive 
abscess of the limb, amputation is imperative. 

Kesection of the whole of the necrosed bone may be advantageously per¬ 
formed in such cases as those of the metacarpal and metatarsal bones, or in 
those of the forearm or leg, where sufficient stability of limb is secured by the 
remaining bone or bones to leave an useful member. The diseased bone may 
Ijo thus removed in necrosis of the ungual phalanx occurring from whitlow, 
where, by the excision of the dead bone, the end of the finger may be preserved; 
also in necrosis of some of the metatarsal and tarsal bones, or those of the fore¬ 
arm, the inferior maxilla, and the filmla. 

The remarks that I have hitherto made apply chiefly to necrosis of the long 
bones of the extremities. As there are a few special considerations coimected 
with the necrosis of the flat bones, we will now consider these briefly. 

ITecrosis of tlie Stennuu, Scapula, or Bones of the Pelvis, is an ex¬ 
cessively tedious process, there being but very little tendency to the formation 
of the line of separation and the detachment of the sequestrum, which will 
continue bare, rough, and adherent for many years. Should it be so situated 
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that it can be romoted, it must be excised, even though not detached. When 
the ilium and pelvic bones are affected independently of the hip-joint, it is 
seldom that any operative measure can be employed with advantage : here we 
must leave the patient to the chance of the bone being at length so loosened 
as to admit of extraction. In some cases, however, if the disease be limited to 
a portion of the crest of the ilium, or to the tuber ischii, the dead bone may be 
removed ; altliough in these instances it not uncommonly hapj)ens that disease 
of a similar kind exists elsewhere about the sacrum or spine, that will eventually 
destroy the patient. In a case in which I removed a portion of-the crista ilii 
for necrosis that was apparently confined to that bone, it was found, on the 
23atient dying some weeks afterwards of erysipelas, that the lumbar vertebraj 
were also diseased. Of late years, considerable portions of the pelvis haveljeen 
successfully excised for necrosis, as will be more fully mentioned Avhen I come 
to speak of incision of the hip-joint. The tuber ischii, when affected, may 
readily be extirpated. 

Necrosis of the Cranial Bones is of frequent occurrence as the result of 
struma or syphilis, or the two conditions conjoined. When met with iji child¬ 
ren, it is usually stmmous, often occurring after measles or scarlet fever ; in 
adults it is usually syphilitic, though by no means invariably so, being some¬ 
times the result of blows in pcojilc of otherwise healthy constitutions. There 
arc foirr situations iji which necrosis of the cranial bones may occur, viz., in 
the vault of the skull, the frontal bone, the temporal bone, or in the sphenoid 
and ethmoid bones. When idiopathic necrosis affects the vault, it is usutilly 
syphilitic ; when it occurs in the other situations, csiJecially in the temporal 
bone, it is commonly strumous. 

Three forins of necrosis affect the cranial bones. In one ciisc, the outer table 
is alone affected: this perishes, separates, and exfoliates; granulations then 
spring up from the outer surface of the inner table, and a jn’oeess of repair is 
thus established. In the second form of the disease, the whole thickness of 
the skull necroses, separates from the dura mater and surrounding healthy bone 
in the usual way, and may be detached in largo iiTeguhxrly shaped pieces, some¬ 


times of large size, occupying sc\ eral square inches. In the third form, the 
necrosis is hard, dry, rough, and pitted or worm-eaten, penetrating through the 
diploci to the inner table, separating very slowly, and lasting an indefinite jieriod. 

Results .—In necrosis of the cranial bones, there is always the siiecial danger 
of extension of morbid action to the membranes of the brain, and the consequent 
occurrence of inflammatory effusion within the skull, leading to convulsions, 
coma, and ^eath. This danger is greatest when the jictious portion of the 
temporal bone is affected, as the structure of this bone is homogeneous, and 
the dura mater is continuous with the lining of the cavities by which it is per¬ 
forated. Cerebral complication is less likely to occur when the frontal bone is 
the seat of disease, more particularly the lower part of this bone, where, by the 
hiten’ention of the frontal sinuses, the anterior wall is altogether carried away 
from the inner table, and from all dangerous proximity to the membranes of 
the brain. 


The Signs of necrosis of the cranial bones are very obvious. When the vault 
or forehead is affected, there is tenderness, with Bom|iL.puffines8, an d g radual 
elevation of the scalp into an abscess. When this is opened, the necrosed bone 
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may be felt or Been lying, dry and dark, at the bottom of a Mmis or unhealed 
nicer. When the petrous portion of the temporal bone is the seat of disease, 
there will have been ear-ache, followed by profuse fetid discharge from the ear, 
with perforation of the tympanum, escape of the ossicula anditus, and deafness. 
When the sphenoid or the ethmoid is affected, deep pains in the head, pereistent 
oedema of the eyelids, and fetid discharge from the nose, will reveal the nature 
and seat of the mischief. 

The Trmtmeni of necrosis of the cranial bones will vary according to the 
nature and the seat of the disease. In the dry pitted variety, exposing and 
scraping the diseased osseous surface or the application of a strong solution 
of sulphuric acid will often bring about a healthy action, provided the disease 
have not penetrated too deeply. Should there be reason to think that the 
inner table has been perforated, it will probably be safer to leave the case to 
the reparative processes of nature than to trephine. If, however, the anterior 
wall of the frontal sinus be the seat of the disease, or if the supraorbital ridge 
be affected, the dry and rough bone ma*!^ be safely removed, as I have on more 
than one occasioji had to do, by the application of the trephine in the first 
instance, and of the gouge in the other case. When exfoliating necrosis of 
the outer table, or of the whole thickness of the bo7ie, affects the vault of the 
skull, the loosened plate may readily be lifted off its granulating bod by 
moans of the elevator or forceps, after it lias been fairly exposed. 

Necrosis of the petrous portion of the temporal bone may be looked upon as 
an incurable disease, which is usually fatal from encephalitis. When the 
sphenoid or ethmoid is the seat of necrosis, little can usually be done by 
operative interference ; though in the latter case portions of sequestrum may 
sometimes be extracted through the nostrils, and in one extraordinary case 
under my care in University College Hospital, 1 removed through the mouth 
the Avhole body of the sphenoid bone. The patient, a man aged forty-three, 
liad suffered from syphilis for fifteen years, and from disease of the bones of 
the nose and upper jaw for three years. The anterior part of the hard palate 
was destroyed, and it was through the fissure so formed that I removed the 
bone. The fragment included the sella Turcica, and the roots of the pterygoid 
processes, but the clinoid processes could not be recognised. The patient had 
suffered from no cerebral symptoms except occasional headache and some loss 
of memory. Ho made a good recovery. 

The Patella is rarely necrosed. I have, however, met with two instances 
of primary necrosis of this bone. One case occurred in an elderly woman. 
The disease came on without any evident external cause, commencing in the 
anterior part of the patella and gradually implicating the bone, until it 
became perforated, when fapid suppurative disorganisation of the knee-joint 
ensued, necessitating amputation. The other case occurred after simple fracture 
of the patella, in a man, and is described at p. 446, W. i. 

Bibs. —^Whon the ribs are necrosed, abscesses and sinuses will often form to a 
considerable extent on the side of the chest. These mu^t be laid open, and the 
diseased portion of bone scraped away by the gouge. In doing this, care 
must of course be taken that the adjacent intercostal space be not punctured 
by an unfortunate slip of the instrument—an accident that is best avoided by 
protecting the gouge well with the finger. 
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CHAPTER XLVII. 

STRUCTURAL CHANCES IN BONE. 

The bones are liable to various structural changes, by which their size, shape, 
and consistence are modified, or in consequence of which they become the seat 
of tumours of various kinds. 

Hypeuttioi'HY of Boxe. —Under this term two conditions may be included : 
’sdz.. Sclerosis or Thickening of the O^ous Tissue ; and Increased Length of 
Bones. 

Sclerosis or hardening of bone sometimes ocexirs. It may attack several 
hones at the ssime time ; and, in the long bones, may lead to filling up of the 
medullary and Haversian canals with bony substance, xvith some thickening 
of the bone. This condition is generally not capable of being recognised xvith 
certainty during life ; and it may otscur without being preceded by any signs of 
inflammation. It is allied in character to some of the forms of exostosis that 
will be presently described. 

InoresAS of Lengfth. of Bones. —Allusion has already been made at p. 167 
to the hypertrophy of bone which sometimes follows chronic osteitis. This 
increased growth of bone as a result of morbid conditions of that tissue, has 
been investigated by Stanley and Paget in this country, and by Langenbeck 
and others on the continent. It has been observed in comiectionwith necrosis, 
osteo-myelitis, and chronic abscess : and also with chronic hypei'semia of the 
soft parts of a limb. Ijangenbcck, from his observations, concludes that morbid 
changes which give rise to irritation and hyperaemia of the osseous tissue lead, 
as long as the growth of bone continues, to an increase both in the length and 
in the thickness of bones; and that the increase of growth in length affects 
•especially the diseased bones, but ma;f also occur in a healthy bone of the same 
limb. Sometimes, as Paget has pointed out, the long existence of an ulcer of 
the integuments in a young person may produce thickening and elongation of 
the bone. When the femur undergoes elongation in this way, the inequality 
in length of the limb, unless the opposite limb be lengthened by artificial 
means, may lead to talipes of the foot of the lengthened limb or to lateral 
curv^nre of the spine. The tibia sometimes’ Becomes elongated, while the 
fibula remains of its normal length: and in such cases the former bone becomes 
curved. The diagnosis o^ this condition from the curvature of rickets consists, 
according to Paget, in the marked elongation : in the absence bf thickening of 
the ends of the bone, which are usually even more nearly equal iu size to the 
shaft than in the natural state, on account of the thickening of the latter; and 
specially in the fact that “ the rickety tibia is compressed, usually curved 
inwards, its shaft is flattened laterally, and its margins are narrow and spinous ; 
while, in the elongated tibia, the curve is usually directed forwards, the margins 
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are broad and round, the surfaces are convex, and the compression or flatten¬ 
ing, if there be any, is from before backwards.” 

Athophy of Bone. —This term comprises two jconditions : one in which the 
bone is wasted, and another in which an arrest of growth occurs. 

Wasting Atrophy occurs, as a natural result, in old age ; the change that 
takes place in the lower jaw beii^ a familiar example. In other cases it hap¬ 
pens as a consequence of fractme ; the nutritious artery ol* the bone having 
been torn epross, and one of the fr^ments consequently receiving insufficient 
vascular supply. Atrophy of bone also commonly occurs from disuse, as is the 
case in old dislocations. In atrophy, the bone becomes thinner, lighter, and 
more porous than usual; the compact structure disappearing and the cancellous 
being expanded. 

Arrested Growth of bones is an occasional consequence of disease. Its 
occurrence in rickets will be presently referred to. It may also be a result of 
Ti arious disetises of the epiijhysis and joints, or of the resection of the epiphysis 
in children, and may follow the formation of cicntriccs after bums in the neigh¬ 
bourhood of joints. The effect of paralysis on the growth of bone varies. It 
is common to see normal growth of the bones in limbs affected with paralysis of 
sensation and motion, even in young subjects, in w'hom the muscles are w'asted ; 
while in other cases the gi’owth of the bone has been materially impaired, 
especially at the articular ends. 

BICKETS, MOLLITIES OSBIUM, AND SCBOFULOUS OSTEITIS. 

Rickets is a disease of early life, ncA'er occurring after the age of puberty. 
In it, according to Virchow, the histological elements of the bone are normally 
constituted, but the earthy matter ia deficient; so that the bone continues to be 
soft, flexible, and cartilaginous in structure, at an age when its tissue ought to 
have undergone proper consolidation. It ai)pcars to be atrophied, and the 
cancellous structure to be expanded into cavities of varying magnitude, which 
contain a brownish-red serous fluid. In consequence of the diange of structure 
and the loss of firmness in the bones in this disease, considerable distortion of 
the body takes place. The hmd early appears large and expanded ; indeed, 
Kilian states that rickets always first appear in the head, the forehead being 
especially protuberant; according to Stanley, this arises not from enlargement 
of the cranial bones, but in consequence of the want of development of those of 
the face; the head thus appearing large from its disproportion to the small 
face. The shape of the limbs is much changed and distorted, in consequence 
of their yielding to the pressure of the superincumbent weight; the pelvis 
becoming contracted, and the thighs and legs bent either forwards or outwards. 
Humphry and LangenbecS^Tlave called attention to shortening of the bones 
in rickets. Humphry says that tlfe humerus and femur are onc-fbnrth shorter 
in rickety subjects than in healthy individuals of the same age ; and Langen- 
beck regards this shortening as more constant and more characteristic of rickets, 
than bending and deficiency of earthy matter. The jcmiis usually appear swollen, 
from the articular ends of the bones being enlarged. In early life the chest will 
be observed to be deformed in a peculiar manner, being narrowed above, where 
the upper ribs are contracted and pressed in, but expanded below, apparently' 
from the weight of the abdominal viscera, which are often tumefied, and in 
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these cases drag on the lower ribs. In rickety children there is a general 
delicacy of appearance, and occasionally a stmmous habit of body, though, 
according to Rokitansky, they are not usually tuberculous ; if they live, 
however, past the age of puberty, they may eventually become sufficiently 
powerful in frame. 

The Treatment of rickets must be conducted on the same general principles 
that guide us in cases of scrofula ; pure afr, good food, and plenty of it, regular 
exercise, and the administration of tonics^ especially cod liver oil apd the pre¬ 
parations of iron, with scrupulous attention to the general habits of life of the 
child, wll generally improve his condition to the utmost limits comp»atible 
^viththe powers of his constitution, and will, by improving the nutrition of the 
system, tend to the more healthy deposition of osseous matter. In some cases, the 
administration of lime-water with miUc seems to be of service in supplying 
those elements that are required by the system. It is of much importance in 
preventing deformity in these cases not to allow the child to walk or stand 
much, but to let it take exercise in donkey-panniers or hand-chairs, and to 
support those limbs that have a special tendency to become excurvated, with 
properly constructed steel supports, which will be found of much use, provided 
they are not too heavy, or interfere with the action of the muscles. Methodical 
friction should also be employed, so as to stimulate the muscles ; as these 
become more vigorous, their osseous attachments have a tendency to Ixjcome 
stronger. 

Moiii 4 TiES AND Fragimtas Ossium—O sTEOMAL4CiA.—A most destructive 
and dangerous disease of the bones, characterised by softening and fragility of 
the osseous structure, is occasionally met with. This affection has been studied 
with much attention by Curling, Solly, Stanley, MacIntyre, and Litzmann; and 
it is principally from their labours that we arc acquainted with the principal 
facts relating to it. 

In this disease the bones are bent, their epiphyses swollen, and their shafts 
broken in various parts of the body. Oeeasionally, though very rarely, only 
one is fractured ; but in other cases, as in Tyrrell’s, there may bo as many 
as twenty-two fractures, or, as in Amott’s, thirty-one. These fractures are 
unattended by any attempt at the formation of callus. The body becomes 
singularly and distressingly distorted. On examining the bones after death 
they will be found to be light, soft, and somewhat gritty—bending, and at 
the same time readily snapping across ; occasionally they are expanded and 
thickened. This happens especially with the skull, which becomes often con- 
sid^bly increased in substance. On cutting the bones, which are soft and 
yidd: 80 iaething like cartilage, the knife usually encounters a kind of gritty 
substance. On making a section of the bones -they appear of a deep reddish- 
brown oar maroon colour, and will be seen tb contain cavities of various sizes, 
small or large, but always of a circular or oval shape, and generally fiUed with 
an oily red and grumous fluid, though sometimes they contain clear serum. 
On examining this red grumous matter under the microscope it shows a ceU- 
developmeat; hence Solly remarks that it is probably an adventitious morbid 
product, and not simply fetty matter altered by the effusion of blood into it. 
Dalijmple has shown that this material is composed of granular matter, 
nucleated cells, and a few caudate corpuscles: he therefore beheves it to be a 
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disease essentially malignant in its nature, but differing from other malignant 
affections ; for, “ instead of progressively reproducing and developing them¬ 
selves without limitation, the new and morbid formations which replace the 
original and sound structure seem to have been at an early stage of their 
existence removed by absorption and carried out of the system ” (MacIntyre). 
It is, however, more reasonable to consider with Virchow that this condition 
merely represents a retrogade conversion of osseous substance into medullary 
tissue, which under certain circumstances appears as an extraordinarily soft and 
very vascular structure, rich in cells ; or as a gelatinous and semi-fluid sub¬ 
stance. An excessive production of medullary spaces takes place by absorption 
of the laminated structure, whilst the osseous corpuscles cither become converted 
into the new cells, or disappear. Paget suggests that two diseases are included 
under the title of mollities ossium ; one, more comiHon in England, marked by 
tatty degeneration, but distinct from the condition in which atrophy is accoin- 
jianied by fatty deposit: and another, the osteoporosis of Gennau writers, more 
common in France and Germany, in w'hich there is a simple removal of the 
earthy matter. He believes that the former affects especially the bones of the 
extremities, the latter those of the trunk. 

In chemical compositions, the diseased bone has been found by Leeson to be 
composed of 18*75 animal matter, 2y*17 phosphate and carbonate of lime, and 
52*08 of water in every hundred parts. 

Cause. —The cause of the complaint is obscure., It Avould appear that it is 
frequently connected with a rheumatic tendency ; as, in every case recorded, 
the affection has been preceded or accompanied by severe pains, or distinct 
rheumatic attacks! In some instances the patients have been affected with 
syphilis. In a majority of cases it appears to have a connection with the 
childbearing state ; Paget believes that it is simple osteomalacia, rather than 
fatty degeneration, which ocem-s in these circumstances. It most commonly, 
though not invariably, occims in females, as pointed out by Kilian. Among 
131 patients whose histories have been collected by Litzmann of Kiel, there 
were 85 females, in whom the disease either appeared during pregnancy and 
labour, or was modified in its course by these conditions. Of the remaining 46 
patients, 35 were females, and 11 male^. It most generally attacks adults, 
having been observed in few cases under the age of 20 : and it may occur even 
at very advanced age. 

The Seat of tM Disease, according to Litzmann, varies according as it occurs 
Avithin the childbearing period, or independently of this. In 85 childbearing 
women, the whole skeleton was affected in 6 cases only, and all except the 
bones of the head in two ; while in 46 other cases, all parts of the skeleton 
Averc diseased in 21, and all tfie bpnes except those of the head in 6. The 
percentage of the occurrence of the disease in various parts is shoAvn in the 
folloAving table:— 

83 cUiW-lHMiring 40 otlicr ensou. 


Pelvis . 

women. 

»6 

87 

Bpinal Column 

. . r>4 

87 

Chest . . . ^ 

31 

80 

Lower Limb . 

. . 17 

78 

Upper Limb 

12 

(*.2 

Head . 

8 ... 

o2 
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In childbearing women the disease appears to have a remarkable predilec¬ 
tion for the pelvis j it is ptobable, however, that a careful examination of all 
the bones has not been made in all cases. 

Staie of the Urim .—In all cases that have iJlen recorded, the mine hqs been 
seen to contain large quantities of earthy matter. SoUy pointed out that this 
is phosphate of lime, which has been absorbed from the bone, and thrown out 
by the kidneys in the urine ; and sometimes the elimination of this matter is 
so abundant that it forms, as in one of the cases which he relates, a solid 
calculus, clogging up the interior of the kidney. In MacIntyre’s case, the 
earthy matters of the bone appear to have been, in the first instance, absorbed, 
and carried off from the kidneys by the urine ; but aftenvards an animal 
matter, of a peculiar and apparently previously undescribed character, was 
discharged in abundance. 

Symptoms .'—These are, in the early stages, extremely obscure and insidious. 
The patient complains, in the first instance, of wandering pains about the 
limbs and trunk which assume usually a rheumatic character, though they 
have been observed to be of a much more severe, persistent, and intractable 
nature than those that occur in any fonn of rheumatism. The patient becomes 
debilitated, unfitted for exertion, and emaciated. Spontaneous fracture now 
occurs in some bones under the influence of the most trivial causes; others 
become bent, and the body consequently greatly misshapen and distorted. 
The urine presents some of the abnormal characters above described, and 
death eventually results from general exhaustion. 

Hiagmsis .—The diagnosis of this affection has to be made in the early stages 
from rheumatism. This is not always easy, and, indeed, is at first impossible ; 
but after a time, when the peculiar phosphatic condition of the urine and the 
ft*agih'ty or distortions of the osseous system manifest themselves, the true 
nature of the affection becomes apparent. With ricicefs it cannot possibly be 
confoimded, as rickets is a disease of childhood, and osteomalacia is peculiar to 
adult or advanced life. The seyere pains and the great distortion, with the 
tendency to spontaneoxis fracture Avhich is observed in this disease, are never 
noticed in rickety children. 

Treatment .—With regard to treatment, but little can be done ; the admi¬ 
nistration of tonics, and a general supporting plan of treatment, may arrest for 
a time the progress of this terrible affection ; but when once it is declared, it 
usually progresses from bad to worse, and at last destroys the patient. Opiates 
may be employed to aUay the pain, and in MacIntyre’s case some temporarj' 
advantage appeared to result from the administration of alum ; but no remedy 
has appeared to exercise any continuous advantage- in this complaint, which, 
there is reason to believe with Solly, is truly malignant. 

A form of osteomalacia, giving rise to excessive liability to fracture, is some¬ 
times met with in the insane. In such cases, numerous fractures of bones, espe¬ 
cially the ribs, have been found, and in many of them repair has taken place. 

ScKOFXJiiOTJS Osteitis. —The scrofulous affections of bone constitute an 
important section of the diseases of this ti^ue in children and young people, 
who are the subjects of this diathesis. They have been for the most part 
described as the results of the deposit of tubercle in this tissue, but are 
almost always connected with chronic inflammatory processes of a low type. 
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the exudations of which undergo caseation, whilst the true grey granulations 
are but rarely found. The characteristic fbature of this disease is the produc¬ 
tion of chronic osteitis and periostitis, circumscribed abscess, caries, and 
necrosis. These changes most commonly take place in the cancellous tissue, 
and coifeequently alfect the epiphyses of the long bones more than the shafts, 
and frequently lead to implication and destruction of the contiguous joints. 
In the short bones, as those of the tarsus, they commonly lead to caries and 
necrosis; and affecting, as they often do, the bodies of the vertebrae, very 
frequently give rise to some of the most destructive diseases of the spine, 
attended by the formation of large lumbar and iliac abscesses. Under the 
influence of this diathesis, a low tbnn of inflammation is readily established 
in the osseous tissue, as the result of any slight exposure to external violence 
or change of temperature ; and this rapidly leads to caries, with the formation 
of curdy pus in which masses of softened tissue may be seen. If this destruc¬ 
tive action take place with great rapidity, portions of the bone will be found 
to necrose in small masses, which lie at the bottom of these carious cavities, 
as may commonly be observed in some 
forms of strumous caries of the os calcis 
and head of the tibia. These scrofalous 
vomicae imdermine the overlying articular 
cartilage, and thus opening up the interior, 
give rise to the most destructive suppu¬ 
rative (lisorganissition in it. Fig. 418 is 
a representation of one of these vomicie 
in the head of the tibia, their most common 
seat. When the inflammation has been 
of a more acute character, it may cause 
disintegration of the whole of the articular 
end of a long bone, with separation of the 
epiphysis. These destructive changes may 
take place unth great rapidity ; I have 
seen them happen in a lad, whose thigh 
I amputated for acute strumous infiltration of the lower end of the tiygh- 
bone, in less than a month from the first occurrence of the complaint; the 
patient, at the time of the operation, being nearly exhausted by hectic, 
induced by the abundant discharge from the diseased bone, and from immense 
abscesses in his thigh. 

When, on the contrary, the changes are limited to a very small area in an 
otherwise healthy bone, the' diseased portion may, as it undergoes softening, 
dispose to the occurrence of circumscribed abscess, at the same time that 
chronic thickening and condensation of the smrounding bone takes place. It 
is in consequence of this condensation of the peripheral portion of the bone 
by the deposit of fresh layers of osseous tissue under and by the inflamed 
periosteum, and the difficulty that the contents of the abscess necessarily 
experience in traversing the hypertrophied osseous structure, that the diseased 
product is apt, when deposited in the vicinity of a joint, to work its way through 
the cartilages into the cavity of the articulation ; as on .this surface no fresh 
deposit nor condensation of osseous tissue can take place, and consequently no 



Fig. 418.- Scrofulous Vomica iii Head 
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additional obstacle is offered to -the outward progress of the inflammatory pro¬ 
ducts, or rather of the curdy matter into which they have become transformed. 

The existence of these changes in the osseous tissue thus not only gives rise 
to destruction of the bone and adjacent articulations, &c., but may occasion 
inflammation and extensive suppuration in the neighbouring soft parts ; 
indeed, some of the largest chronic abscesses that form in the body, those 
connected with diseased dorsal or lumbar vertebrae, owe their origin in the 
majority of cases to the deposition and disintegration of these lowly organised 
products in the bones. When once caries has been established in a bone, 
and the osseous boundaries containing the debris have become perforated 
by the accompanying plastic infiltration and abscess and sinuses of the soft 
parts, &c., these conditions will continue in a permanent manner ; the fistulous 
tracks leading down to the bone, and the cavities in it, remaining open so long 
as any unsound matter is left at the bottom of them ; and in this way the 
patient may eventually be exhausted by the copious and continuous discharge 
from the osseous vomicaj. In some favourable cases as the result of natural 
processes, and in others from those operations that the Surgeon performs 
for caries, the whole of these products may be disintegrated, and thus even¬ 
tually eliminated, a true vomica being left in the bones, or scooped out by the 
gouge ; and then the sinus, whether in the soft parts or in bone, having no 
longer this kind of foreign body lying on its bottom, gradually closes—^not by 
the contraction of its osseous W'alls, Avhich is of course impossible, but by the 
deposition of a fibrous tissue by which the cavity is occluded. 

Pathology. —N^laton has devoted special attention to the jiathology of these 
affections, to which he applies the term tubercular, and with which he classes 
the only variety to which the name properly belongs, viz., that derived from 
the deposit of grey granulations in the osseous tissue. He describes two forms 
of tubercle in this situation ; the first is the emysted variety, which occurs in 
the form of small masses, of an opaque white or yellowish colour, contained 
in a cyst, w'hich is soft, vascular, and spongy, apparently of a cellular structure. 
This variety is stated by N^laton to be the most common. I have certainly 
not found it so, but have most frequently met with the infiltrated opaque 
tubercle. The other form in which tubercle occurs, according to Ndaton, is 
an tnfiliration into the cancellous structure of bones. This may be in the form 
of semi-transparent granulations of a greyish or rosy tint, opalescent and 
slightly transparent; occasionally these granulations are firm, so as almost to 
resemble cartilaginous deposits in the interior of the bone. The osseous struc¬ 
ture, in the midst of which this kind of tuberculous matter is deposited, does 
not appear at first to undergo any material alteration. Tubercle may also be 
infiltrated as opaque puriform matter of an pale yellow colour, soft, and without 
vascularity (Fig. 421). The osseous tissue, under the influence of this 
disease, often becomes, as N^laton observes, more condensed than natural, the 
cells being obliterated so as to resemble the compact substance of bone. In 
some cases it may continue thus chronically thickened and indurated ; but in 
other instances the tuberculous inflammation will give rise to rapid and 
destructive inflammation of the surrounding osseous tissue, which becomes 
excessively vascular, and crumbles down into a carious state, with some 
necrosed masses intermixed. In other instances, as is not unfrequently ob- 
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served in some of the forms of canes of the spine, or of white swelling, slow 
suppuration takes place in the interior of the bone; and on the sides or in the 
centre of the abscesses thus formed, hardened and white ivory-looking masses 
and knobs of osseous tissue may bo seen to Ire deposited; these apparently 




Fi({. 420. — Ciuions Bone /roin a Case of Serofiilous Osteitis 
of the hono.s of tlie Skull in a Child. At It are seen 
tlie so-dniled Lacunie of Ho\vshi]>; the material (lUinK 
Fig. 410^-ScioruIiiits Osteitis of Tihie. the dilated Cam^cllous Spaces a is moi’e or less cheesy 

granulation material. 

consisting of tuberculous bone that has undergone some special modification of 
structure. All these changes, with the exception of that described as the grey 
infiltration, appear to be due rather to chronic inflammatory changes, accom¬ 
panied by an impaired nutrition and imperfect 
attempts at repair, than to the development 
of a distinct new formation. Virchow pro¬ 
poses the name of scrofulous osteomyelitis, as 
more truly expressing the conditions present 
in these cases than that of tubercle, which 
he would limit to the following A'ariety. 

Tubercle of bone, in the limited sense in 
which this term is here employed, is un¬ 
doubtedly a rare affection. True mih'ary 
tubercle in the form of grey granulations, 
which undergo cheesy changes, and lead to softening and necrosis of the 
parts around, is occasionpJly found in the cancellous tissue of the epiphyses, 
or more commonly in the spongy structures of the bones of the tarsus 
(Billroth). It is absolutely impossible to form any exact diagnosis of the 
nature of the changes going on in the bone, which can only be determined by 
an examination of the conditions of the other organs. There can, hoivever, 
be no doubt that the bones of young people, the subjects of tuberculous disease 
in the restricted sense of the term, are very liable to become affected with 
caries fix>m very slight causes. In fact, in both struma mid tubercle, nutritive 
functions are imperfectly performed, and tissues formed under these influences 
readily suffer when put to any severe trial. 



Pig. 421.—Cells of Osseous Tulierelu. 
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Treatment .—The treatment of tubercle of bone resolves itself into that of 
its effects. As its existence cannot be recognised except by the changes which 
it induces in the bone, the treatment must be directed exclusively to these. 
Thus, if it occasion circumscribed abscess, this must be opened : if caries, the 
diseased cavity and tissue must be scooped out, or removed in accordance 
with the principles already laid down; and if disease of the neighbouring 
articulations result, it must be managed in the way that will hereafter be 
explained. 

It is*'of importance, however, to recognise the dependence of these various 
affections of the bones on a scrofulous or tuberculous constitutional state, as it 
is specially nccessai’y in these conditions that suitable measures should bo 
adopted for the removal of the cause. Thus, good food, sea air, the adminis¬ 
tration of iron, of the iodides, and cod-liver oil, will form most important 
elements in the treatment; and without these, indeed, it cannot be brou^t to 
a successful termination. The progress of these cases is generally excessively 
tedious. Stanley gives two years as the time required for a strumous bone to 
recover itself; and in very many instances this period may even be exceeded. 
In this, as in all other chronic inflammatory affections of the bone, it is of 
considerable moment to continue the means of cure until the disease is fully 
recovered from ; for relapse will occur Avith special readiness in the tubercular 
aftections, if the patient be allowed to use the diseased limb or part too soon. 

Deposits of tubercle in bone may serve as centres whence general tubercu¬ 
losis may spread. Hence the importance of their free removal by amptitation, 
excision, or gouging of the diseased bone, according to the extent and the 
situation of the tubercular infiltration of or deposit in it. 

7T7MOUB.S OE BONB. 

Exostosis. —By exostosis is meant the growth of a bony tumour from some 
of the osseous structures of the body. The causes that immediately give rise 
to this disease are usually extremely obsem’e. There can be no doubt that in 
some instances it is hereditary ; but, in general, it occurs without any distinct 
or appreciable exciting cause. It is chiefly met with in the young, developing 
itself about the age of puberty. Exostosis appears to originate in two ways ; 
being either primarily formed and deposited as true bone ; or in other cases 
being the result of the ossification of an enchondroma. 

Exostoses may be single or multiple. They are usually situated in or near 
the epiphysis. When multiple, they commonly occur at the insertions of 
tendons. , , 

Exostoses are of two kinds—the one hard and compact, the other softer and 
more spongy. The hard, or Ivory Exostosis, is a structure that differs both 
in appearance and composition from true bone. It is extremely compact and 
white, having granular section closely resembling that of h’ory, and presenting 
somewhat radiating fibres, but po^essing a true bony structure, Haversian canals, 
lacunae, and lamellae. In chemical composition, it is found to differ from 
healthy bone in containing more of the phosphate and less of the carbonate jef 
lime, ^d ateo in the proportion of animal matter being smaller. This bind of 
exosto^ principally grows from the flat bones, and, as it is generally of small 
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size, seldom produces much inconvenience, unless it project into and compress 
important parts. Thus, Cloquet relates the case of a tumour of this kind 
growing from the pubic bone, and perforating the bladder ; and it is occasionally 
found to project into the orbit, or from the inner table of the skull, upon the 
brain. When exostosis is left to itself, it may become stationary after a time. 
Tn some instances it has been known to necrose, and to slough away, as it were, 
from the parts in which it has been situated. Of this termination Hilton and 
Boyer relate instances. 

The Spongy, Cancellous, or Cellular Exostoses grow rapidly^ often 
attain a considerable size, and are very commonly multiple. Exostoses 
of this form are primarily enchondromatous, and are found to be covered 
with a thin layer of cartilage, which appears to precede their develop¬ 
ment. They are usually pedunculated. When numerous, they will often be 
found to be somewhat symmetrical in their arrangement. Not unfrequently 
they stretch across from one bone to another, bridging over joints, and thus 
giving rise to ankylosis : in shape they vaiy greatly, sometimes being globular, 
at others spinous ; in structime and chemical composition they are identical 
Avith cancellated bone. Their most common seats are, according to Billroth, 
the tibia, fibula, and humerus. The structure of exostoses has been described 
and illustrated, Vol. I., p. 75C. 

The Symptoms of exostosis are simply those iwoduced by a hard, thick, and 
slowly growing tumour, connected with a bone and jAushing forwards the soft 
parts covering it. In many cases it produces serious inconvenience by its 
l)re8surc, either upon neighbouring organs or mucous canals ; or it may occa¬ 
sion ulceration of the skin lying above it. In some cases, exostosis of a long 
bone may be connected with an arrest of development of the bone from which 
it springs. It Avould appear as if there were a perversion rather than an 
absence of proper ossification in these cases. Thus I have seen the lower 
third of the ulna completely arrested in its development by the formation of 
the exostoses at the loAver part of the middle third, the bone being per¬ 
manently shortened and dwarfed below this point. 

Treatment .—If an exostosis be so situated as to occasion inconvenience^ or 
deformity, it will be necessary to remove it; and as it is a local disease, there is 
no fear of its return, provided this l)e fully done, if, however, the whole of it 
be not taken away, it may grow again ; and Stanley accordingly recommends 
that if it be so situated, as upon the skull, that its base cannot be extirpated, 
potassa fusa or nitric acid should be applied to the part that is left, so as to 
produce exfoliation of it. The removal of these tumours is best effected by a 
Hey’s or a chain saw, or cutting pliers. In some situatidhs, as when close upon 
joints, or springing from the cervicari vertebrae, they cannot be interfered with; 
and in other cases, as occasionally happens in the neighbourhood of the orbit, 
their density and hardness may be such that the saw can scarcely work its way 
through them. There is one variety of exostosis which de^rves special 
attention. It is that form of the disease which springs from the upper smTace 
of the ungual phalanx of the great toe. It forms a small rounded mass, 
usually about half as largo as a cherry, projecting under or beyond the nail, 
and giving rise to much pain and inconvenience in walking. Dupuytren, 
who first described this peculiar variety of the disease, has pointed out the 
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treatment proper for it, "which consists in exposing it by a double elliptic-al 
incision, and cutting it off with the scalpel, or a small pair of pliers, without 
amputating the toe. 

There is a species of bony growth, called Osteoma, consisting of an uniform 
elongated mass of new bone, deposited on some of the osseous surfaces, some¬ 
what resembling a node, and differing from ordinary exostosis in not being 
pedunculated. This does not admit of removal, and is not amenable to any 
treatment. The term osteoma is also sometimes applied to exostosis in 
general:' 

Enchondromatoits oil Osteo-Oautilaginous Tumours are often met with. 
These have already been described w’hen speaking of enchondroma and its patho¬ 
logy (p. 7r>3, vol. 1.), and need not, consequently, be more than adverted to here. 
They usually require resection or amputation of the affected bone, according to 
the attacliments and size of the growth ; but Stanley states that in some cases, 
where the cartilaginous tumour of bone is of small size, it may be influenced 
and eventually dispersed by the local application of iodine and mercury. 

Cystic Tumours of bone of various kinds are commonly included under the 
terms Osteosarcoma and Sjnna Ventosa. The former term has also been occa¬ 
sionally applied to various other solid growths, "whether fatty, fibrous, gelatin¬ 
ous, or cartilaginous, as well as to A arious kinds ol' malignant tumour springing 
from bones ; and hence much confusion in the pathology of these affections has 
been caused. 

Structure .—The cystic tumours of bone have been well described by Nclatou. 
They consist of cysts, having various kinds of fluid and solid contents. The 
cysts may be unilocular, and these arc commonly filled Avith solid matter ; or 
multilocular, and they then contain fluid. The solid masses are usually of a 
fibro-cellular or fibro-cartilaginous character, filling up completely the cavity 
in which they arc situated, and often attaining a A ery considerable size. They 
occur principsilly aboufthe jaAA’s, and articular ends of long bones, especially 
the humerus, the femur, and the tibia. The cysts tvHh fluid or semi-fluid con¬ 
tents attain a much larger size than the last, being often met with as large as a 
cocoa-nut or a fmtal head. On section, they are found to be composed of 
multilocular cysts, each cavity haAung distinct walls, and often communicating 
with others. The fluid contained witliin these cysts is of various characters, 
thin and serous, sero-sanguinolent, viscid, or dark coloured, often associated 
Avith masses of fibrous tumour, appearing as if it proceeded from the central 
softening of these large growths. The same situations are affected by the 
compound as by the single cysts, but they are also met with in the shafts of 
long bones. From Avtatever part they proceed, their walls are composed of 
expanded bone, not uniformly thinned, but thickened and nodulated at various 
parts, whilst it is perforated at others (Fig. 422). 

These cystic tumours principally occur in adults, being rarely met with in 
children. They constitute smooth, round, or oval growths, increasing slowly, 
but steadily, A^ith little or no pain ; the skin covering them being of .the 
normal colour, and the veins usually blue, enlarged, and tortuous. When a 
certain.>Bize has been attained, so that the shell of bone is expanded into a A'ery 
thin lamella, and before it is perforated, pressure on the tumour occasions a 
peculiar cracklmg or rustling noise, like that produced by pressing together 
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a broken egg-sheU, or the crackling of tin-foil. Under this, the elasticity or 
even semi-fluctuation of the tumour may be felt. This fluctuation is particu¬ 
larly marked after a time,iwhen the osseous envelope has become still more 
expanded, or is partially or wholly absorbed. 

Treatment .—^^VTien the contents of the tumour are flmd or semi-fluid, it 
must, if large, be treated in the same way as solid growths are : but if it be 
small, or if of moderate size, so as not to have 
materially affected the integrity of the bone, it 
may suffice to remove one side of the wall of 
the cyst by the trephine or by excision, and 
then the cavity may be stuffed with lint, and 
fillowed to granulate, and its walls to contract. 

This plan has proved especially successful in 
some of the cystic tumours of the lower jaw ; 
and I have had occasion to practise it with 
success in a small cyst forming in the outer 
condyle of the humerus. 

MvEIiOID AND BriNDLK-CEDLJSD SARCO¬ 
MATA arc not unfrequently met with at the 
articular ends of the long bones (Fig. 4:J3). 

They always dcA’clop in the cancellous struc¬ 
ture ; sometimes spontaneously, at other times 
as the result of a blow or other injury. Even 
when involving the shaft of a bone, they usually 
commence in the central portion of the osseous 
tissue, and expand outw’ards. All the long and 
many of the flat bones are liable to this form 
of disease. It is most common, perhaps, at the lower end of the femur, and 
the head of the tibia ; in the head of the humerus, and the lower end of the 
radius ; in fact, in those portions of bone where there is most cancellous struc¬ 
ture. In the jaw and the scapula it also occurs j and I have amputated the 
thigh for this disease in the fibula of a lad. 

The disease is local in its development and earlier stages, but has a tendency 
to recm-rence after removal, especially if the whole of the affected bone and 
infiltrated mfiscles be not extirpated. Its malignancy is proportionate to the 
rapidity of its growth; and the more rapid tiffs is, the greater will be the 
probability of recurrence and of secondary deposits in internal organs. lie- 
current myeloid, after imperfect extirpation, is always softer, darker, and more 
malignant in appearance and in action than the primaiy deposit. 

A myeloid tumour, developing^ in the articular end of a long bone, may 
burst into the neighboring joint and fill this up mth its Softened mass. It 
does this by pushing before it the incrusting cartilages of the joint. These 
are not destroyed or invaded by the disease ; but, the bone by which they are 
supported being disintegrated, broken down, and destroyed, they necessarily 
separate and lie loosened upon the morbid maag . 

The structure of myeloid tumours has been described and illustrated (VoL I., 
p. 770). The accompanying drawings (Figs. 428—428) afford examples of it 
in its primary and recurrent forms when occurring in bones. 



rig. -122.—Exjiaiislon of Lower EiuX 
of Eoinur by Cystic Tumour. 



202 


STRUCTURAL CHANGES IN BONE. 


Treatment .—Tumours of bone, however simple in their character, are neces¬ 
sarily entii'ely beyond the reach of constitutional or local resolvents, and 
Surgeons have consequently been in the habit either of gouging or cutting out 
the tumour, or of removing the whole of the bone from which it springs, 

cither by amputation or excision ; and in malig¬ 
nant disease of bone this is doubtless the only safe 
comse. But in non-malignant tumom's of bone 
the case is different, and Sir James Paget has ad¬ 
duced several instances to prove that the partial 
operation may be done w'th perfect success so far 
as avoidance of recurrence is concerned, the tumour 
being enucleated or shelled out of the case of bone 
in which it is lodged. The great difficulty, as he 
justly observes, consists in the diagnosis between 
the benign and malignant tumour. The points 
to which he specially directs attention are the fol¬ 
lowing. 1. The age of the patient. If beloAV 
puberty or past middle age the tmnour is probably 
malignant, unless it be a common exostosis, 2. 
The age of the titmoui’. If more than of two 
years’ duration, it is probably not malignant. i». 
If a tumour of bone have doubled its size in six 
mouths, not being inflamed—^if it be situated on 
the shaft of a long bone—and if the lymphatics 
be enlarged, it is probably malignant or reciurrent. 
nowTl- ’kiui orHuiiirrim'of' tw<') If a concurrcnce of conditions point to the non- 
c)ftiiocomi.Yies. lualigiiancy of the tumoiu*, and if it be found to 

have grown from within the bone and to have 
expanded this in the form of a shell over its surface, then enucleation should 
be attempted ; if, on the other hand, the symptoms point to its malignant 
nature, amputation or excision of the whole bone must be practised. 

Hydatids. —Cavities are occasionally, but very rarely, found iu bones, in 
which large numbers of hydatids arc lodged ; according to Stanley, both the 



Kig. 4At.- -Slycloid Tuukud- of 



Fig. 424.—Myeloid Plates or I’late-Uke Colls 
n-oin a Xamour of the Lower End of tlte 
Femur. 



Fig. 425.—Fn.siforiii and oat-shaped CeUs 
ft'Oin Myeloid Tumour. 


acephalooyst and the cysticercus eellnloste have been found in this tissue, but 
most frequently the former. In these cases a cyst forms in the bone, which 
becomes thin and expanded, resembling the ordinary fluid cystic tumour, but 
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which, on examination, is found to contain the entozoa. The Treatment, as 
Stanley observes, must depend on the situation and extent of the disease ; if it 




I'i:;. 427 .—MiniTisoopic Cliaruotera of 
tlie Tumour iu its second HectU'- 
I'l'iKS!. Multlmiclcatc<l Myeloid 
Cells. 


lie a long bone that is affected, and it bo much expanded, recourse must be had 
to amputation ; if it be a flat bone, the cavity 
must be scooped out, and dressed from the 


bottom with stimulating applications, so that 
it may fill with healthy gTanulations. 

MAlUdlfANT Diskask OF BoxE.—Up to a 
very recent period, various tumours growing 
from the long bones and h<aving certain com¬ 
mon characteristics, such as extreme rapidity 
of growth, a tendency to pulpy degeneration, 
and to sprouting fimgus, were looked upon as 
cases of cancer of bone, and were A’ariously 
described under the terms of osteo-cancer. 



osteo-ccphaloma, &c. More recent pathological 
observations have, however, thrown much 


doubt on the correctness of this view of the 


real nature of these very formidable tumours. „ ,,,, , „ . „ 

, _ . . , ^ , Fiji. 428 .—CcIIh fnnn Sjimdlc-ccUed Sarcoma 

And if the opinion be correct that true cancer Tumour of stm^uia; vii-st rocumjuoo. 


can only be "developed in connection with 

epithelial surfaces, we must discard the possibility of the existence of such a 
disease as primary cancer of bone. Virchow, indeed, refers most of the 
tumours that were formerly considered typical of this affection to the various 
classes of fibromata and sarcomata (Vol. I., p. 751). It would only be in 
such bones as the superior maxilla^and those generally in connection w'ith the 
mucous membrane lining the cavities of the face, that true cancer could develop 
itself; and even here the osseous tissue would only be involved secondarily, and 
not be attacked as the primary seat of the disease. 

As these tumoura of bone that have generally, though probably erroneously, 
been considered to be cancers, present many characters of malignancy, and as 
their true anatomical structure may in many cases still be somewhat uncertain, 
I shall in this chapter speak of them from their cluneal rather than from a 
histological point of view ; and instead of attempting to arrange them into the 
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various groups to which they pathologically belong, class them together under 
the one general broad designation of Malignant Tnuonrs of Bone. 

Two distinct fonns of malignant tumour of bone are met with. In one form 
the morbid growtli is central, springing from the medullary canal; in the other 
it m peripheral, being only attached to the compact osseous substance. 

In the central malignant disease of bone, the tiunour is found to grow in 
the substance of, or to spring from, the interior of the medullary canal. It is 
usually situated at or about the articular ends, expanding the bone, which 
becomes completely enveloped and incorporated in the structure of the growth, 
either in the form of osseous rays diverging from the centre of the tumour, 
or more rarely as a thin shell of bone surrounding the mass, as in the more 
simple growths springing from this tissue. In either circumstance, it is 
important to bear in mind, this form of disciise is never localised, but always 
• invades the whole of the bone. The freedom of communication between the 
upper and lower ends of a long bone is so great, that, as has been shown by 
Richet, water injected at one end exudes in a few seconds at the other ; hence 
the juices of a malignant structure liiay easily traverse the whole length of 
the bone, and we accordingly find, on exanuning the osseous tissue at a distance 
from the tumour, that there are red patches in it here and there indicative of 
its infiltration with the morbid structure. These central malignant tumours of 
bone are in most cases sarcomata, or rapidly growing and soft enchondromata. 



Rg. 429.—Caliiilled NcdiUc of Sareotim of 
the £ang, eocondai-y to a eiinilar growtli in 
a long Bone (188 diam.) a. Ueoulcitiud. Tlio 
flat grey Surface represents tlie Cslcilled 
Stroina. b. Not doerdcitle<.l. Shows the 
glistening bars of Colcifleil Stroma paseing 
wtweon tlie granular cells, which in soim: 
]:>art8 also are calcified. 



F)g. 430.—Myeloid Tumour of Bower Jaw (70 
diani.), showing the manner in which fJio bone is 
Invaded, n. The deep surface of the section. 


Many of the malignant tumours of bone undergo calcification or ossification, 
and the same chmiges may be seen in the secondary deposits (Fig. 429). The 
method in which a tumour involves neighbouring healthy bone is illustrated 
in Fig. 480. 

In thQ'peripheral form of msdignant disease of bone, which is probably the 
m(»t common variety, the osseous tissue is not so completely invaded ; for. 
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although the disease may be situated upon, or be in intimate contact with, the 
outer layers of the bone, which are incorporated in it, it does not extend into 



Kif;. 4:U. jiron-liiK inaliKiinut. Tn- 

iiKiur III’ the ileiid of tlie Humerus, ■with 
Hliimtiiiieons I'Yaeture of the SliafI, in w1ih-h I 
ninjiiitntoil sueeessfull.v at tiie Slioukler-joijit. 

the cancellous tissue or the me¬ 
dullary canal. The tumour ap¬ 
pears to spring from the perios¬ 
teum ; and, after removal and 
maceration, stalactitic projections 
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and radiatmfr 432.--Ser.tioii of ra]>i<ll.v jtrowmB malimuint 

” Tumour of lleuil of Humerus : upiier eml anil Hoad 

nitres may be of Humerus destroyed, but Cartilage of lucrustutioii 

, j • i. "i. unaffected. Tumour divided by white vertical lines 

traceu into 1 1 —the Periosteum : inside which only were the Os- 

from the outer seousS,.i««la found. 

layers of the bone. 

The tendency to the infiltration 
of neighbouring soft structures will 
vary greatly with the character of the 
malignant tumour. If a periosteal 
fibroma, it will remain encapsuled, and 
not implicate the structures in its 
vicinity. If a soft sarcoma, it may 
diffuse itself into areolar spaces and 
sheaths of muscles. 

The accompanying cuts (Figs. 429, 

430) illustrate the microscopical ap¬ 
pearance presented by some forms of 
malignant turaopr of bone. 

Sitmtim .—Malignant tumour of 
bone most frequently occurs in the 
head of the tibia and the lower end 
Fig. 433.-si.iiKUe. thigh-bone ; occasionaUy in 

simft'of^mmir Buc- humerus and in the jaws, more 
especially about the antrum. It is a 
remarkable fact, long ago pointed out "i’«"- si'dnt“‘«o“« Pmoture. 
by Petit, and more recently insisted on by Richet, and which I have often 
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had occasion to verify, that, although the epiphysis may have been completely 
degenerated, the cartilage of incrustation and of the neighbouring joint 
(Pig. 482) never becomes implicated; although the growth may eventually 
involve and include the whole of the rest of the articulation, by extension 
to the capsule and its soft parts. When internal organs become secondarily 
affected in these cases, the deposit will generally be found in the lungs. 

Symptoms .—There is usually, with much lancinating pain, a rapidly growing 
enlargement of the bone, having a globular shape, feeling elastic, and some¬ 
times semi-fluctuating. The skin covering it, at first pale, with numerous 
reticulated and blue tortuous veins, afterwards becomes discoloured, being even¬ 
tually implicated in the morbid mass. In some cases fracture of the bone 
takes place at the affected part (Figs. 431, 433, 434) ; the neighbouring tissues 
are speedily contaminated, the lymphatic glands become enlarged, cancerous 
cachexy supervenes, and the patient eventually sinks. In other cases, the 
disease being central, the progress, especially in the early stages of the disease, 
is less rapid, though it at last developes itself with fearful violence. So long 
as the disease is confined within the walls of the bone, it developes itself but 
slowly, and does not show much disposition to affect the constitution. Some 
years ago I had under my care a man whose thigh I amputated for mab'gnant 
disease of the head'of the tibia ; the disease had existed for four years, eucap- 
suled, as it wore, inside the head of the bone, withoiit contaminating the 
neighbouring pai’ts. The patient’s constitution appeared sound, and he made 
a good recoveiy. But, Avhen once the soft parts become engaged, the system 
is speedily contaminated. In some instances pulsation of a thrilling kind, 
with or without a blowing murmur, is distinctly perceptible, especially in an 
advanced stage of the affection, when the vascularity of the tumoiu: is greatly 
increased. 

Diagnosis ,—The diagnosis of malignant disease has to be made from other 
tumours of bone, and from aneurism. The malignant growths of bone may 
readily be confounded with those various forms of nm-malignant disease that 
are commonly included under the term spina ventosa. In making the dia¬ 
gnosis, we may reasonably come to the conclusion that the growth is malignant, 
if it occur in early life before puberty, or between this period and the early 
adult age ; if it increase with great rapidity, and with much pain, especially of 
a lancinating character ; if, to the touch, it present a somewhat diffiosed pulpi¬ 
ness, with much elasticity, great tension, and, at points, a semi-fluctuating feel ; 
and more especially if the veins be greatly enlarged and tortuous, the neigh¬ 
bouring lymphatic glands involved, and if cachexy ultimately set in. These 
conditions, differing from the slow growth, the more circumscribed character, 
and more solid feel of the non-malignant tujnours, which have no tendency to 
the implication of neighbouring structures, and which occur at later periods 
of life, usually enable us to make the diagnosis. There is one tumour, how¬ 
ever, viz., enchondaroma, which occasionally, in the rapidity of its growth, 
closdy resembles' malignant disease. Here the diagnosis is confessedly ex¬ 
tremely difficult ; though the more solid character, the less degree of elasticity, 
and the absence of lymphatic enlargement or implication of contiguous tissues, 
will often enaWe us to establish the true nature of a tumour before its 
removal. 
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The diagnosis from aneurism is necessarily unattended by any difficulty 
so long as its sac is penious to fluid blood, and presents the characters that 
are met with in this condition. But if the sac have become consolidated by 
the deposit of stratified laminae, and thus have assumed the characters of a 
solid tumour, it may readily enough be mistaken for a tumom springing from 
the osseous structure, and amputation has occasionally been perfonned on this 
supposition (as in Fig. 356). Pulsating ostco-cephaloma may be mistaken for 
simple erectile tumour, or for aneurism by anastomosis. In such cases, how¬ 
ever, the history of the progress of the disease will do more to elucidate its 
true nature than anything else, attention l^eing more especially paid to the 
early symptoms of the tumoui’, when the aneurism was still filled with 
blood. 

Treatment .—No means are of any avail in cases of malignant disease of bone, 
except the removal of the diseased part by amputation or excision. These 
ojierations are, however, not very promising, as there are few forms of malignant 
tumour in which the disease returns more rapidly in a secondary manner than 
in that of the bones. The rapidity of recurrence will, however, greatly depend 
upon the form of the disease, or the time when amputation is performed, and 
on the part where it is practised. Amputation should always, if possible, be 
performed in the earliest stage of the disease, before glandular or constitutional 
infection has set in. If the glands bo enlarged, and cachexy have already 
occurred, little can be expected in the way of ultimate cure : yet I have known 
ctiscs in which, even in these unfavourable circumstances, the patients have 
made a good recovery, life having been ijrolonged for months. I believe that 
return is much more speedy and certain after amputation in the peripheral 
than in the central form of malignant disease of bone, provided that in the 
latter the whole of the bone has been removed ; this is due to the more ex- 
tensiA'e contamination of the soft parts izi the former than in the latter case. 

The selection of the line at which amputation should be perfoi'med is of 
gi-eat importance, and the result will materially depend upon the judgment 
displayed in this. If the limb be removed in the continuity of the diseased 
bone, there must necessarily be a great .probability of a very rapid return 
of the morbid Eiction in the stump; and this probability amounts to a 
certainty in those cases in wffiich the disease is central, and in which the 
whole of the medullary canal and cancellous structure are implicated, and 
infiltrated with cancer. In cases of peripheral disease, this return in the same 
bone may not take place ; indeed, I have seen one case of the kind in which the 
disease affected the lower end of the tibia, and that bone was amputated in its 
upper third ; in this case, after a lapse of some months, fatal recurrence of the 
disease took place in the pelvic Iwnes, but not in the stump. As, howevei', 
the peripheral is more rare than the central form of the disease, and as there 
are no means of ascertaining the precise kind before removal, the rule, I think, 
should be definite to amputate at or above the next joint—at the hip-joint, 
in malignant disease of the femur; in the thigh, for that of the bones of the 
leg; and at the shoulder, when the upper arm is affected. When the lower 
part of the femur, however, is involved, amputation through the trochanters 
may sometimes be substituted for disarticulation at the hip-joint, the latter 
operation being so formidable and so fatal that the Surgeon may think it 
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advisable not to subject the patient to so serious a risk ; or amputation might 
be performed through the trochanters, and then the head of the bone extir¬ 
pated from the acetabulum. In this way the severity of the operation 
and the extent of incised surface would be lessened, whilst the whole of the 
diseased bone would be removed. 

In some forms of malignant bone-disease, however, the muscles inserted into 
the affected bone become speedily contaminated, and this contamination may 
spread widely through the substance or along the sheath of any particular 
muscle. Hence I think the rule in these cases should be to amputate not only 
above the diseased bone, but, if practicable, above the origins of the muscles 
in the neighbourhood of the disease : thus, if there be a malignant tumour 
of the bones of the forearm, amputation should be done not only above 
the elbow-joint, but above the humeral attachments of the muscles of the 
forearm. t 

. The propriety of excision of some bones, as of those of the face, in this 
disease, must depend on whether the morbid deposit is limited to the structures 
that can be excised. This operation can rarely be advantageously practised in 
malignant tumours, there being in general too great an implication of the soft 
structures in the neighbourhood to justify it. 

Sanguineous Tumours are occasionally met Avith in bones. Stanley 
describes them as appearing under two forms :—1. As tumours composed of a 
A'ascular substance, having the general characters of erectile tissue, and 


Fig. —Aiieuiisiii l>y AiuiMtoiuoHlK of one of the Parietal Bonos. 

bearing on section a close resemblance to certain naevi (Fig. 4.^5) ; tmnours of 
this kind* may be removed without the liability to reproduction : 2. As cysts 
formed in the cancellous structure of a Jbone, and containing either fluid or 
coagulated blood. According to Stanley, these tumours expand the osseous 
walls, and gradually cause ulceration of the skin and profuse hremorrhage. 

The Trea^mmt consists in the amputation of the limb, or the excision of the 
affected bone, as was successfully done by Travers, who removed a clavicle that 
was the seat of this disease. 

OsTEo- Aneurism. —Pulsating Tumowrs of Bone, or Osteo-Anmirisms, though 
of uufrequmit occurrence, are of considerable importance to the practical Sur¬ 
geon, on account of the difficulty that often exists in establishing a diagnosis 
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betAveen them and ordinary aneurisms. It is only of late years that this kind 
of disease has been fully recognised ; and it js principally to the laboura of 
Handyside, NcSlaton, Stanley, and Eoux that we owe an acquaintance with its 
characters. 

Characters ,—Tumours springing from bone, whether of a cartilaginous, 
fibrous, or cystic character, may have pulsation communicated to them from 
a neighbouring artery; but the true pulsating tumours of bone owe their 
pulsations to some inherent peculiarity of structure, which appears to consist 
either in the development of a vascular tissue of abnormal character, or else 
in the simple enlargement and dilatation of the vessels of the bone. In the 
former and more frequent class of cases, those in w'hich a new tissue is deve-.' 
loped in the osseous structure, we usually find the tumour to partake of the 
character of malignant growth ; a creamy, curdy, or brain-like, soft, and 
very vascular ma^ is formed as an essential and principal constituent of it. 
This form of disease has been termed an encephalo-osteo-anenrism. This 
abnormal mass will be found to present every shade of transition, from true 
malignant growth to a purely vascular tissue of an erectile character. 
Billroth has described a somewhat similar condition as occurring in sarco¬ 
matous tumours of the bones of the loAver extremity, in which numerous 
small anourismal dilatations existed on the vessels, forming a network through¬ 
out the mass. In the second and rarer form of the disease, there is developed 
in the bone a structure, which originally, and in many cases throughout, is a 
vascular erectile growth, closely resembling capillary nsevus in its strhctqre, 
composed of an infinity of blood-vessels, interlacing in every possible way, so 
as to form a soft reddish-yellow tumour. In a third form, a hollow cavity 
is formed in the bone, scooped out of the cancellous structure and filled with 
blood, pmtly liquid and partly coagulated, and having arterial branches freely 
opening into it. The shell of bone surrounding this cavity is very thin and 
expanded, being usually absorbed at one point, where it often becomes at last 
perforated. This constitutes the fame aneurism of bone. 

Situation .—These various kinds of pulsatory tumour of bone have been 
met with in almost all parts of the body ,; most commonly the cancellous 
articular ends of the long bones, more particularly of the tibia, the radius, the 
humerus, and the femur, have been found affected. The pelvic bones are also 
not unft’equently the seats of these growths ; and they have been encountered 
in the skull and the ribs. 

Symptoms .—In its early symptoms an ostco-aneurism closely resembles the 
ordinary forms of spina ventosa, being oval in shape, uniform, and elastic to 
the touch, growing slowly, without enlargement of the veins or discoloration 
of the skin ; these characters it possgsses in common with most other tumours 
of bone. The special signs by which it is characterised, however, are its 
pulsation and bruit: the pulsation is very distinct, superficial, and commonly 
of a thrilling character ; in other cases it is directly impulsive, and distinctly 
expansile ; the bruit is most usually soft and blowing, but not unfrequently 
harsh, loud, and whizzing. In some cases the bruit is absent, though the 
pulsation continue distinct; this, according to N^laton, is most frequently the 
case in true osteo-aneurism. In the pulsating malignant form of the disease, 

' I have heard the bruit peculiarly loud, rough, and superficial. On compressing 
von. II. p 
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the main artery leading to the part of the limb in which the tumour is 
situated, all movement and bruit commonly cease in it, and the tumour 
lessens in size. By pressing upon the growth when it is thus diminished 
it will commonly be found to have a bony margin, with a central depression, 
more especially in those cases in which there is no malignant growth entering 
into its composition, the growth being apparently composed of eixjctile and 
expanded osseous tissue, filled with fluid blood. In some cases, however, 
the tumour is fed by several arterial branches, which may be felt distinctly 
pulsating under the skin. This is more particularly the case when it occurs 
upon the bones of the pelvis and the scapula, and then the bruit and pul¬ 
sation cannot be made to cease in it. All these sigJis are commonly some¬ 
what intermittent, appearing perhaps in the earlier stages of the disease, 
and disappearing as it advances; or the reverse may occur’, the pulsation 
and bruit beeoming distinct as the disease increases in size, and meets with 
more resistance in its outward growth. 

Diagmiiis. —It is of considerable importance in many cases to diagnose the 
different forms of pulsating tumour of bone from one another ; some being of 
a truly malignant character, whilst others appear to consist of simple expansion 
of the vascular element of the bone, with atrophy of its osseous substance ; 
and consequently the prognosis tdso in the two conditions is \ ery different. 
The true osteo-aneurism has so many signs in common with the pulsaimg 
maUgtmnt iumotir of bone, that in many cases it is almost impossible to effect 
the diagnosis ; yet it is well to bear in mind that the mahgnant form of the 
disease is not unitequently multiple, occurring, with pulsation and bruit, in 
more situations than one : thus I have seen growths of this kind, with their 
signs well marked, springing both from the pelvis and from the ribs. The 
true osteo-aneurism is met wit h on l»dl \ the ^rticular ends of long bones ; 
whereas the malignant disease, though commonly occurring in those situatiojis, 
is also frequently found in other parts of the body. Besides these, there are 
two conditions which, in many cases, will enable the Surgeon to determine that 
the pulsating tumour is an osseous aneurism: viz., the abse nce o f all bruit, 
though the pulsation be distinct, and the detection by firm pressure, alter the 
tumour has been diminished by compressing the artery leading to it, of an 
osseous margin abound its depressed centre. 

From ordinary aneurism the diagnosis of osteo-aneurismi is, in many cases, 
attended by almost insuperable difficulties. So great are these, that there are 
many cases on record in which the most experienced Sm-geons have ligatured 
arteries for tumours, that were supposed to be aneurismal, but which have 
turned out to be pulsating growths connected with bone. A principal point 
to be attended to in effecting the diagnosis is the situation of the tumour, 
which may occur away from the ordinary sites of aneurism, m parts of the 
body where there is no vessel large enough to give rise to such a disease—as, 
for instance, about the head of the fibula or the side of the pelvis. Then, 
again, its poor poratio n with the subjacent bone, the want of a distinctly 
Kmited and circumserTbed outling, and the existence in many cases of plates 
of bone in the wall of the tumour—gi\ung rise perhaps, on pressure, to the 
peculiar rustling or j^^kling sound characteristic of expansive bony growths 
—will enable the Sni^on to come to a conclusion as to the true nature of the 
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tumour. In tliis lie will be furfeher assisted by its giving on compression a 
soft, doug]^, or spongy feel, or appearing as a depression sntfonnded by an 
osseous margin. In many cases also, the less impulsive character of the beat 
of the tumour, the peculiar shrill and tremulous whiz in the pulsation and 
bruit, will throw much light on the nature of the disease. But it cannot be 
doubted that, when tumours of this kind occur in some of the ordinaiy 
situations of aneurism, as about the brim of the pelvis, and in the popliteal 
space, the diagnosis is surrounded with difficulties which no amount of surgical 
skill or tact may be able to overcome. 

From ordinary tumours of hone, the existence of pulsation and bruit will 
always suffice to distinguish the growths under consideration. 

Treatment. —Incision into a pulsating tumour of bone, or any attempt toi-' 
remove it without its osseous connections, is cleai’ly contrary to the rules of 
good siugery; and when it has been practised, the haamorrhage has been of 
ithe most alarming and dangerous character. Resection has been had recom-se 
to in some instances, as when the disease has been seated on the cranial bones, 
but without success. Liston, in a tumom’ of this kind growing from the scapula, 
which he called “ an ossified aneurismal tumour of the subsdSapular artery,” 
•excised the greater portion of the bone from which it sprang; but fungous 
growths reappeared in the wound, by which the patient wjis at last exhausted. 
When the disease has proceeded to such an extent as to produce extensive 
alteration in, and destruction of, the tissue of the bone affected, amputation of 
the limb is the only resource left to the Singeou. This operation is also called 
for in those cases in Avhich the disease returns after other means, such as the 
ligature of the artery, have been practised. In these cases, if the disease partake 
ut all of the malignant character, the limb must be removed at a point above 
the affected bone. . 

The i-esult of ligature of the main artery leading to the tumour depends 
greatly upon the nature of the growth. Whfen it is partly composed of sarco¬ 
matous or other solid tissue, but little good can result from this proceeding— 
the tumour continuing to increase by an inherent growth, which will continue 
as long as the vitality of the limb is maintained ; and we accordingly find that, 
in all such cases in which this operation has been practised, the progress of the 
tumour has either not been retarded, or, if the pulsations have been stopped 
and its size lessened for a time, the activity of the symptoms has speedily re¬ 
turned, and amputation has been rendered necessary. When, however, the 
tumour has partaken more of the characters of true osteo-aneurism, then a more 
favourable result has followed the h'gature of the main artery of the limb. In 
a case of this kind seated in the radius, in which Roux hgatured the brachial 
artery, a complete cure resulted. Tile same also'occurred to Lallemand ; and 
in a patient of Dupuytren’s there was no return of the disease for six years, 
when it recurred, and amputation became necessary. These results are suf- ’ 
ficiently satisfactory to justify the Surgeon in having recourse to the ligature, 
or perhaps the compression, of the main artery of the limb, in those cases in 
which the tumour can be ascertained not. tpst-partake of the nature of malig¬ 
nant growth. 
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CHAPTER XLVIII. 

DISEASES OE JOINTS. 

The A'arious joints'of the bo'Hy may become the seat of Inflammatory Affec¬ 
tions of an acute or chronic character; of Strumous Disease; or of various- 
other morbid conditions, such as more or less permanent rigidity, or Ankylosis, 
the formation of Foreign Bodies within their cavities, or their Malignant 
Degeneration, and Neuralgia. In studying these various articular affections, it 
must be bonie in mind that a joint is composed of a number of different tissues; 
of synovial membrane, cartilage, ligament, bone, and capsule, or investing fibrous, 
expansion. In any one of these structures the disease may primarily liegiu,. 
though eventually the morbid action often spreads to other tissues besides that 
which was originally involved. The merit of having been the first to point out 
the true mode of studying these affections in reference to the different structures 
in which they have originated, and to have sot aside that coarse pathology 
which, under the general terms of “ arthritis ” and of “ white swelling,” con¬ 
founded together these various diseases, is certainly due to Sir Benjamin 
Brodie. 


SYNOVITIB. 

« Xufiammation of the S:piovial Membrane, the most common perhaps of 
all the articular afte^ions, may be acute, s ubacu te, or (Tronic, 
j Causes.— Whatever form it assumes, synovitis usually results from exposure 

to cold, especially in rheumatic or syphilitic constitutions. In these cases it 
* commonly happens that more joints than one are implicated at the same time j 
and the affected jirticulations are more frequently those that are most exposed 
by having the thinnest covering of soft parts, and byjfeing especially subjected 
to transitions of temperature, such as the knees and ankles. Injuries of joints, 
j aa blows, bruises, wounds, or sprains, will also frequently obcsision this inflam- 
I mation; but when arising from such causes, it is usually associated with 
inflammation of the other textures of the articulation. 

Pathology. —^As imcompjicated.acut^ synovitis is never fatal, vre seldom 
have an opportunity of study^g its pathology. It would, hojyever, appear 
from the examination of joints in cases of synovitis from injury, as well aa 
from the ea^Koiments df Eichet, Bonnet, and others, who have induced Ja^au- 
matic, synovitis in animals, that there is in tl|p firs^instance an inflammatory 
congMtion and tasoularity of th^ njipmbrane, with loss of its peculiar satiny 
polish. The ^ovia is then increased in quantity, and becomes thin and serous,, 
and after a time intermixed with plastic matters which are poured out with it. 
If tire disease progress favourably, these products are more or less completely 
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absorbed. In more rare cases, tlie vascularity and swelling of the ^novial 
ftiembrane hicrease, mitil at last it becomes so turgid and distended with blood 
and effused fluids, that a. kind of chemosis results ; a thin purulent-looking 
fluid, composed of granular corpuscles, floating in a serous liquid, is poured out, 
and disintegration, with thinning and erosion of the cartikge, and probably 
complete destruction of the joint, ensues. In other cases, granulations are 
thrown out on the looser portions of the membrane, and becoming injected 
with blood-vessels, constitute fringed and villous mcmbrancotis expansions, 
lying upon the subjacent disintegrated and eroded cartilage. 

Symptoms. — Aente Synovitis. —The symptoms of synovitis consist of 
pain and heat of the joint, with distension and fluctuation, of-it* K it be : 
laige and exposed, the pmi is severe, especially fit flight, being greatly 
increased by moving or pressing upon the articulation ; it is usually sharji, 
but when the disease occurs in rheumatic or gouty constitutions, of a gnawing 
character. In purulent synovitis from pytemia, it is usually very superficial, 
indeed almost cutaneous. On laying the hand on the joint, this will be felt to, 
be /«?#. 

The HWflling of the affected joint is considerable, and evidently depends on 
accimiulatiofl of fluid within the synovial sac, the extreme outline of which js 
rendered apparent by the tension to which it is subjected. Thus in the i^jSfee 
it rises up high in the thigh under the tendon of the quadriceps extensor, to 
the extent of three or four inches above the upper border of the patella, the 
swelling being higher on the inner than thc outer side of the limb, whilst in' 
the elbow it rises in the same manner under the tendon of the triceps. There 
is but little if any effusion into the surrounding tissues ; and hence the out¬ 
line of the joint can be distinctly felt, and undulation jfirceived in it. The 
lipib is usually semiflexed, as giving the paMent moat ease, and the joint 
camiot be moved. The constitutional, febrile disturbance is tolerably severe, 
especially if the affection occur in a rheumatic constitution. 

Chronic Synovitis. —The disease, at first acute, may*terminate in a sub¬ 
acute or chronic form ; or, subacute at its commencement, it may fall into a 
chronic condition. Chronic synovitis is characterised by all the symptoms of 
the acute variety of the disease, but in a less severe degree. The swelling and 
weakness of the joint are the most conspicuous local conditions. In some i 
cases, the swelling from lAumulated serous fluid is so considerable as to consti¬ 
tute a true dropsy of^the joint— ^Hydrarthrosis. This accumulation of fluid, 
partaking in various degrees of the characters of scrum and syndvia, is usually 
preceded or accompanied by evidence of synoAdal i^ammation ; but, though 
this generally happens, it is not inx-ariably the case. Richet, in particular, has 
recorded instances from which it vRjuld appe^Hhat inflammation is not a 
necessary or invariable accompaniment of thed affection, the synovial mem¬ 
brane being indeed pretematurally white, and looking as if it had been washed 
or soddened ; and though these cases are rare, those that commohly present 
themselves to the Surgeoiiibeing* of a decidedly inflammatory character, yet 
their occasional occurrence is sufficient to ^steblish the existence of a passive, 
as well as of an inflammatoiy form of the disease. 

The presence of an abnormal quantity of fluid in the joint is alwajs readily 
perceived by its fiwtmtion and undulation and by the pmili ar shape that it 
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cure witliout ankylosis ; a new and healthy action having been imprinted on 
the synovial membrane. This mode of treatment does not appear hitherto 
to have met with much support in this country ; yet it certainly deserves a 
trial, though recourse should not lightly be had to it, as it is evident that the 
induced inflammation might exceed the expected limits. In one case of hydrar¬ 
throsis of the knee, in an old man, in which I employed it, about six ounces 
of thin synovia were drawn off, and a drachm of strong tinctm-e of iodine was 
injected into the joint. Slight inflammation only ensued ; and the disease, 
which was of two years’ standing, was completely cured. The chief points 
that appear to require attention are that no inflammation be going on at 
the time, there being no tenderness or pain in moving the joint, the effusion 
being quite passive, and of a Vfery chronic character ; and, above all, that no 
air be flowed to enter with the injected fluid. After dropsy of the joint has 
been removed, the articulation is usually left weak for some length of time, in 
consequence of the stretching to which its ligaments have been subjected: 
here cold douches and an elastic bandage will constitute the best mode of 
treatment. 


ARTHBITIB. 

Simple, Acute, and Chronic Arthritis. —By Arthritis, in its simple 
form, is meant inflammatory disease of an acute or chronic kind of the whole 
or greater part of the stractures that enter into the formation of a joint. 
This affection may commence in the synovial memhranes, and then spread to 
the other articular tissues ; or it may begin in the cariilages or bones. 

Diseased action is very seldom x>i’ii»arily set up in the ligaments of the 
joint; though these structures commonly become elongated, softened, and 
destroyed, as a consequcMe of other forms of articular disease. But, though 
primary inflammation of the ligaments is so rare an affection as to have been 
denied by many, yet it certainly does occasionally occur. This is especially 
seen in the hip-joint, where the inflammatory affection nmy conunence in the 
round ligament ; illustrative of which there is a very beautiful model in the 
University College Museum. 

Inflammation may commence in the Jih'ous cajtsuU of the joint: this w’e 
find more particularly to be the case when the affection is of a rheumatic 
character ; in these cases inflammation, nmning into suppuration and slough 
of this structure, will commonly spread to the internal parts. In some 
instences this form of disease gives rise to the deposition of masses and layers 
of bone in the areolar- structures outside the articulation. 

Causes. —^In some instances, aaii&_siecrosis,.qf the slia jt of one of the long 
bones, as of the tibia, will extend to t^e epiphysis, and thus run on to 
destructive actiop in the terminal articulations, the cartilages becoming under¬ 
mined, softened, and perforated. It not unfirequently happens that the arthritic 
disease is a result of a mgi'hid condition o f the_ gri^hr . ends of the long Jjones, 
or of those short bones iliat enter into the formation of the joint; this we 
eqjecially see in disgases oi the foot, of the elbow, of the knee, and hip; but it 
is a condition which, I believe, may occur in any joint, ®he bones usually 
becom^in the first instance, the seat of tnbercu loua infmr ation ; this runs 
into Ahij^thy BUj^iration, which gives rise to caries* and limited necrosis 
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; (Fig. 4.^6 a ); as the diseased action approaches the articular surface, the 
incrusting cartilage becomes loosened and detached, and at the same time 
gradually disintegrates, and becomes perforated (Fig. 4.^6 6), nutrition in it 
■being arrested or modified by the morbid , 
istate of the subjacent bone. AVhen once 
the cartilage becomes aft^jted, the whole 
of the interior of the joint speedily sup¬ 
purates, and is destroyed. In other cases, 
inflammatory congestion, but witliout the 
formation of tuberculous matter, takes 
place in the articular ends, Avhich become 
somewhat expanded ; and then, without 
any suppuration occurring in the osseous 
structure, the curtilage gradually sepa¬ 
rates or peels off^ and becomes soften ed 
and necrosed. This condition is often 
met witli in disease of tlie tarsal articula¬ 
tions. 

^ ri};. -("O.—rr, Cariijs of Ifeml of Tiliia: 

Arthritis commonly results from icowdx h, I’erfoiation ofcaitiiago. 

of joint ft or injuries, such as sprains and 

iracturcs occurcing in their vicinity, more particularly in young people and 
in those of a lymphatic constitution. It also occurs as a not uxifrequent 
accompaniment of jnfccmia (Vol. I. pp. 71(>, 127), and of some of the morbid 
conditions of the pvorperal stafp. The puerperal inflammation of joints is of a 
veiy destructive characBcf^ mdSt generally siiecdily terminating in suppui'utive 
disorganisation. One or several joints may be afre(|^ed, and the knee is the 
one that is most frequently and seriously involved. Puerperal arthritis 
probably depends xxpon a pm-xilent infection of the blood, the resxxlt of uterine 
phlebitis. Arthritis xiot milrequently occurs as a coixsequexxce of scarlatina; 
the kxxee-joint is often • affected ixx a destinietive manner after this disease. 
In some forms of alhumimiria thei’c is also a great tendency to inflammation 
of the joints ; und,~m3ee3, T~Eavo so frequently seeix that form of renal dropsy 
which follows scarlet fever accompanied by serious, sometimes destructive, 
inflammation of some joiixt, as almost to look upon one condition as the 
sequence of the other. 

Acute Arthritis of a single large joint is never rheumatic. Ixx rheumatism 
“Ol’e are always affected. Where one single joint, suclf as the 

knee, is attacked by disorgaxxising inflammation, the disease arises from one of 
three diseases, viz., struma, p yrnmia. or gonorrhoea. When strumous, it will 
usually partake of th'e'cEOTacter o^white iWling, or commence in the osseous 
articular ends. When coinmencing in the synovial membranqt and confined to 
the soft articular structures, it will be fouxid (when not traumatic) to be either 
pyaenxic—^possibly in women puei’peral^—or gonorrhoeal. In either case the 
prognosis is bad—ixx the first to life, in the last to tife joint. 

In old people, acute disorganising arthritis is oicasionBlly set up without 
any injxiry or othj^ external exciting cause. I have in this way seen the joints of 
the foot, the ankle,, ^nd the stemo-clavicular articulation rapidly destroyed, 
with great local irfflammatoiy excitement and severe constitutional disturbmM» 
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of a low form. These attacks are often mistaken in the first instance for gout; 
but the rapidity of the disoi^nising action, the formation of pus within and 
around the joint, th^ necrosis of the contiguous Bones, and the separation of the 
incrustiug cartilages, all indicate t^e different nature of this affection ; which, 
so far as the joint itself is concerned, is incurable, and which may terminate in 
the loss of the patient’s life. 

Sf/mjjtoms. —The symptoms of arthritis that are &ost marked are the pain, 
lieat, swelling, and peculiar position of the joint. The jjatn is often severe, 
tcnHveTahd throbbing : so acute is it sometimes, that the patient screams with 
agony ; he cannot bear the bed to be touched, the room to be shaken, or the 
slightest movement communicated to the limb, any attempt at examination of 
joint in such cases being attended Avith insuj^ortable agony. There are 
usually nocturnal exacerbations, and the pain is commonly referred Avith 
especial seA'critf^Ao one particular spot in the joint ; thus it is generally felt at 
the inner or under side of the knee-joint, and at the outer aspect of the hip. 
The 7ieat of the diseased joint is considerable, and is often accompanied Avitli 
more or leas superficial redness. The sivellimj is uniform, involv ing the whole 
of the articulation, and not projecting at certain parts of it, tis when the 
synovial membrane alone is affected ; it is generally not very considerable, 
and has a soft and doughy, rather than a fluctuating feel. As the disease 
adA’auces, however, the swelling generally increases suddenly, and to a consider¬ 
able extent, cither in consequence of the irritation of the synovial membrane, or of 
the accumulation of pus Avithin or around the joint. In many casQS the synOA'ial 
membrane gives way, and the pus from the interior of the joint becomes Avidely 
diffused through the muscular interspaces of the limb, forming enormous 
abscesses and long sinuous tracts. The position of the affected limb is pecixliar, 
and that attitude is insensibly adopted in which the patient Avill have the 
greatest amount of case ; thus the knee is semiflexed and turned outwards, the 
thigh is abductc(^ and the elbow is bent. Sjjasms or startings_ of the limb, often 
of a A'cry sharp and painful character, come on at times ; more particularly at 
night. Amongst the most distressing symptoms in the more advanced* st^es 
of acute disorganisation of a joint are the painful startingljg of the limb Aflren- 
CA'cr the patient falls to sleep. The muscles becoming relaxed the softened 
articular structures allow the joint to become slightly displaced ; a reflex con¬ 
traction of the muscles immediately takes place and th'o patient Avakes with a 
painful spasmodic jerk of the limb, inducing a feeling of alarm, that is often 
very distressing. The constitutional disturhatue is very severe, and of an 
actively febrile type. 

As the disease progresses, suppuration takes phice within the joint, which 
becomes hot and red, with a good deal of tl^fobbing pain, and at last fluctuation 
is perceived wheje the coverings are thinned. In some cases the suppuration 
occurs with very great rapidity, and luxa tion of the head of the bone takes 
place. In other cases the^novial membrane and capsule of the joint give 
way without any looseneslTO ligaments or displacement of bones, pus becomes 
infiltrated into the ^oiar tissue around tht. joint, an abscess forms externally 
to the articulation, and extensive purulent collections beconfl^ diffused through 
liie As "the joint becomes loosened by the destruction of its ligaments, 

tilxe boi^ become mobile, and grate against one* another where the incrusting 
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cartilage has feeen removed, thus giving rise to very severe suffering. The carti¬ 
lages may, however, in some cases be very extensively destroyed, and yet 110 
grating take place ; this is OAfring either to the destructive action being limited 
to the edge of the encrusting cartil^e, the opposed surfaces being somad, or else 
to the interior of the articulation being filled up with plastic matter after the 
removal of the cartilages. But though abscess, either within the joint or 
external to it, usually fiJSiis when the bones grate and the cartilage disinte¬ 
grates, yet it occasionally happens that these conditions take place—those . 
symptoms that are indicative of the erosion of the cartilage, such as painfiil ■; 
startings of the limb, grating, and preternatural mobility of the joint—and yet ■ 
no abscess forms ; all the symptoms subsiding under projier treatment, and the ^ 
joint recovering, though p^haps with a certain degree of ankylosis. But the 
reverse may also take place. Suppuration may take place in a joint, either as 
the result of pyaiiuia or of injury, the synovial membrane anjkthe capsule may 
give way, extensive infiltration of pus into the deep areolar planes of the limb 
may occur, and yet no laxity of ligament, no preternatural mobility of the 
bones, no grating of the osseous surface, indicate the disorganisation of the 
articulation Avhich is in progress. This condition may occur in any joint; 1 
have most frequently met with it in the knee. There the upper and usually 
the outer part of the capsule generally giA’es AAny, and the jms diffuses itself 
deeply tlmough the muscles of the liml), sometimes between the periosteum 
and the bone eAcn. In these cases the thigh SAvells greatly, the limb becomes 
oedematous, and a deep and obscure sensation of fluctuation may perhaps be felt, 
more especially towards the outer and loAver imrt of the limb just above the 
knee. The sAA'elling of the joint has perhaps subsided, giving a false idea of 
security, Avhich is confirmed by the absence of signs indicative' of disorganisa-! 
tion, such as lateral mobility and grating. But on, i^ressing the thigh doAA'u- 
wai’ds, the joint Avill be found to fill, the patella Avill float again, and. there is 
an evident communication between the interior of the synovial membrane and 
the extensive diffused abscess in the thigh. In cases of this kind the pus will 
fir^t >come to the siu’faco about two or three inches above and to the outer side , 
of Mie joint; and||pn a free incision being made here, immense quantities may 
be let out. In these cases the fluctuation is often masked by the oedema of the 
limb, and by the thickness of the overlying mass of areolar tissue and muscle, 
and will require the closest examination and the most practised finger for its 
detection. After suppuration has taken place, the constitutional disturbance 
partakes of the irritative typo, the patient suffering severe pain, and being AAmm 
out by want of rest. Hectic may occur, and death from exhaustion and irrita¬ 
tion, unless the diseased part be removed. In other and less severe cases it 
falls into a state of chronic thickening, perhaps lAuth fistulous openings leading 
down to the diseased structures ; and in some of the more favourable instances 
the patient may recover, Avith a permanently rigid joint. 

There is occasionally, but very rarely met mth, a form of*ac uto arthritis 
occurring independently of any external cam^ but dependent on toor- 
g anisation of the cartilages. a^ M’entlv from simple loss of A'itality , in old 
pei^ns of feebi^e constitution.’*^it resembles in thils'"respect that form of 
senile necrosis of btmcM described at p. 177 . In the senile arthritis now 
alluded to the pain is very acute, the enlargement of the joints considerable. 
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the wasting of muscle rapid and groat. The constitutional disturbance is pro¬ 
portionately severe. The joint that it most frequently affecta is the knee. I 
have also seen it in the wrist. This form of arthritis must not be confounded 
with the dry rheumatic arthritis of old people. It differs from this form of • 
: the disease in the acuteness of its local symptoms, and the severity of the 
constitutional disturbance. 

*> 

On examining the joint after removal, the cartilages will be found to be 
ulcerated, the synovial membrane softened, swollen, and injected ; the ligaments 
softened, and the articular osseous ends vascular. 

The Treatment must be conducted on the ordinary princii^lcs of rest, 
Ibmentations, opiates, and supports. But at last, in order to save destruction 
of life by pain and exhaustion, the question of amputation will arise, and 
serious as this may be in old people, it will be the only alternative and chance 
of escape from a'^ainful death. 

Diagnosh.—Ahneess may form extenially to, but close upon, the capsule of 
a joint, and closely simulate disease of the articulation. In these cases the 
absence of serious constitutional disturbance, the irregularity of the swelling, 
greater on one side than the other, its extension over bony points, as the 
patella or oleci’anou, the superficial character of the fluctuation, the absence of 
all rigidity about the joint or of that preternatural mobility in a horizontal 
direction which arises from softening of the ligsunents, and of other severe local 
symptoms, such as pain, starting, looseness, or grating, will enable the Surgeon 
to eifect a correct diagnosis. 

PatJwlogij .—In arthritis, the princiiJal changes are undoubtedly found to 
take place in the cartilages ; at the same time, it must not be supposed that all 
morbid appearances that are found in these structures are the result of inflam¬ 
mation, SIS erosion and abso^tiou of their tissue may take phice independently 
of any inflammatory action. The long-continued disuse of a joint, as in the treat¬ 
ment of fractures, may occasion this ; and in old people it is very common to 
meet with a porcellanous or ivory-like deposit on the articular ends of the 
bones, which, however, does not prevent the joints from being used, though-it 
may occasion stifihess and pain in them. According to Qhekett^ this porcel- 
lanous deposit is of two kinds ; one consisting of unorganised earthy matter, 
the other of true bone having the Haversian canals filled with ifliosphate 
of lime. 

V In acute arthritis, the cartilages arc usually found ulcerated an d, eroded in 
'patches of vaiying size, exposing bone, which is rough ajid vqgcular. The 
fremains of the cartilagfe are softened, inelastic, opaque, and thickened, and 
separate easily from the subjacent Imne, which can be felt rough and grating. 
The synovial membrane is fcally much thickened and veiy vascular; the 
vascularity being most distinct about those parts where the erosions and grooves 
' in the cartils^^iwre deepest, and often assuming a dentated or fringed appear¬ 
ance. In Other parts, es|X3cially about the circmnfereuce of the joint, 
smooth and semi-transparent masses of plastic matter, having a somewhat 
fatty look, are deposited underneath and upon the ^movial membrane; the 
ligat^te sire relaxed, vascular, and softened, and tibe interio/ of the joint is 
filled with thin, flaky, and h'ght-coloured pus. The capsule and the cellular 
tissue around are thickened, and either infiltrated with pus or clogged with 
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the same kind of plastic matter that is seen in the interior of the joint. The 
articular end of the bone is enlarged, soft, and vascular; and in strumous cases 
may be the seat of tuberculous infiltration (Fig. 4S16). 

XTatnre of the Changes in Cantiluffe. —The changes that take place in 
the cartilage in this disease have excited much attention amongst Surgeons, 
and a good deal of difference of opinion exists as to the mode in which they 
are induced. Many Surgfeons hold the doctrine that, cartilage being extravas- 
cular, the changes that take place in it are accomplished through the medium 
of the contiguous synovial membrane or bone, and consequently are secondary 
to disease of these tissues. Wo may, I think, conclude that this disease of 
cartilage may arise in three ways: I, through the medium of the Synovial 
Membrane ; 2 , through the medium of the subjacent Bone ; and, 8 , by means 
of changes taking place in the Cartilage itself. 

1 . The destruction of cartil^e, as the result of Sijnovial Biseme, may best 
be studied in cases of wound of a joint. In these cases it will be found, if the 
joint be examined before complete disorganisation of it has occurred, that 
the diseased action spreads from the free surface, where it is most intense, 
downwards into the substance of the cartilage, which, superficially diseased, 
appears more healthy the deeper the examination of it is carried. Immediately 
tmder the swollen, gelatinous-looking, brightly injected synovial membrane, 
the cartilage will bo found to be reddened, roughened, and softened. On 
examining a thin slice of this, it nnll be found to be composed of granular 
matter and nuclei of cells whose walls have disappeared. At a little greater 
depth than this it Avill present an opaque matrix, with cells, some perfect, 
others imperfect or disintegrating ; and below this level we come to healthy 
white cartilage, with clear matrix, and ■well-formed cells. The disorganisation 
of the cartilage will eventually go on to its conSplete removal, and to the 
exposure of bare and roughened bone. It is in this way that destruction 
of joints, as the result of punctured wounds, pyaemia, or puerperal inflamma¬ 
tion, results. 

Aston Ivey advocated the doctrine that a peculiar disease was set up in the 
synovial membrane; so as to form a fimbriated or fringed vascular network or 
tissue, by means of which the cartilage was absorbed ; and that, as this mem¬ 
brane extended, so did the removal of the cartilage go on. That an appearance 
of this kind in inflamed joints is of common occurrence, is doubtless true; 
but Goodsir has attempted.to prove that Key erred in'attributing the disin¬ 
tegration of the cartilage to this membrane he states that a fibrous tissue 
forms in a dilSased joint as the result of the dismtegration of the cartilage, and 
that this, which is connected with either the.syno'vial or the osseous surfaces, 
speedily becomes vascular. So fa^ therefore, froli being the organ by which 
the cartilage is removed, it is the result of prior disease in this structure. At 
the same time it cannot be doubted, that an injected vUloiif state of the- 
syno'riM membrane does modify the nutrition of the subjacent c^tilage in such 
a way that disintegration, erosion, and apparent ulceration of it wll ensue 4 , 
and this view is strongly supported by the researches of Billroth. 

2. Disease of cartilage primarily dependent on Morbid Adion in the Sul^acmii 
Bom is, I believe, one of the most frequent modes of disorganisation of jointe 
in strumous subjects, and most certainly leads to those rapidly destructive 
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lalfections of joints, in which amputation or excision is required. In these 
^ases, either as the result of violence, or from constitutional causes, the 
articular ends of a bone, or the whole of a bone if it be one of the taraal, 
becomes congested, inflamed, carious, or necrosed, sometimes infiltrated with 
cheesy matter. In consequence of this disorganisation of the osseous tissues, 
the incrusting cartilage becomes detached, its under or attached surface 
softened, and at last perforation takes place, as in a preceding cut (Fig. 4.S() h, 
p. 217), taken from the tibia jpf a boy whose limb I* amputated for acute 
^sorganisation of the knee-joint, following carious disease of the head of the 
tibia. This process of disintegration, and at last perforation and erosion of 

the cartilage, takes place in a direction from 
below upwards. So soon as perforation occurs, 
the wdiole of the interior of the joint becomes 
acutely inflamed, and suppuration is set up in 
it, the ligaments loosen, and complete dis¬ 
organisation ensues (Fig. 487). On exam- 
iuhig the diseased patch or cartilage in 
cases of this kind, it w'ill be found to cor¬ 
respond to the carious or tuberculous bone, 
from which it is separated by some bloody 
fluid; it will also be seen that the under 
edges of the erosion or perforation in the car¬ 
tilages arc separated to some extent from the 
subjacent bone, from which they readily peel 
oftj and that they are bevelled off towai’ds the 
aperture. 

8. That cartilage is susceptible of Pmnary 
Ohawje. of the Nature of Inflammation or 
Ulceration, induced by the action of its own 
vessels, w'as the opinion of Brodic, Mayo, 
vig. 4:iT.—lutfOTor of Kn«e <iiHragtuii«ea aud Liston, all of whom had ^served true 

vascularisation of cartilage. ' T^is condition, 
however, is extremely rare, and is certainly not one of the niore common 
forms of joint-disease, seldom occurring except in the more chronic stages 
of arthritis. 

While, however, inflammation, as the term is commonly understood, is of 
rare occurrence as a primary change in a cartilage, certain of the accessory or 
constituent conditions of the procsess are liable to be met witl^n this tissue. 
The observations of Goodsir, of Eainey, and of Redfem, all point to the feet 
that cartilage, like other efiHavascular tissues, is subject to transformations, 
independent of the prolongation of vessels into it. The changes that ensue 
are, aocordingrto Redfem, of the following kind. The cartilagorcells enlarge, 
become ronzid^, and granular-looking; and, instead of their containing two 
or three nofileb ^ considerable number are enefosed in the cell-wall ; eventually* 
there cosftorelre break up, and are disintegrated. The matrix of the cartil^e 
now and, avoiding to Eedfcm, splits up into fibres on bands which 

become #icleate(L A species of fatty degeneration also, as pointed out, by 
Eaineyj takes ;^ace, and helps to soften and break down the structure of the 
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cartilage. In the more advanced stages of disease of cartilage, masses of 
iwrcellauous deposit are found attached to the ends of the bones in plates and 
layers, taking the place of the eroded cartilage. 

In other cases, a soft, pulpy, and vascular fibro-plastic deposit of a greyish- 
ashy or reddish-brown colour, with whitish streaks of a firmer material running 
through it in various directions, takes the place of the cartilage that has been 
removed, or that has undergone fibro-cellular degeneration. C)n examination 
under the microscope, this will be found to he composed of plastic material, 
with cartilage-corpuscles intermixed, and with the subjacent bone in a state of 
disintegration and softening. This condition of joints I believe to be analogous 
to the “ pulpy degeneration of the synovial membrane ” of Brodie. It would 
appear, from the microscopical examinations that I have in various cases made 
of this material, to which my attention was first dire^ed by Quain, as occurring 
in a patient of his whose elbow-joint I excised, that^it is either fibro-cellular 
degeneration of the cartilage, or an imperfect attempt at repair set up in the 
articulation, after the removal of the cartilage by previous disintegration aijd 
disease. On making a vertical section of the surface of the diseased articula¬ 
tion in the case alluded to, it was found that the pulpy and villous substance 
covered the bone to the thickness of a line and more in some parts. The bone 
was found to have its cells filled with oil-globules, but surrounded by tolerably 
healthy osseous tissue, showing the usual laminae and bone-corpuscles. N^earer 
the diseased surface the lamirim and corpuscles became less distinct; and, still 
neai'ei*, the cells of the bony tissue appeared to Ijc surrounded merely by a layer 
of fibrous texture, in which iiTcgular jiarticlcs of bone were observed. These 
piirticlos, which were elongated, irregular in form, and rounded off at the angles, 
were very aptly compared by Dr. Quain to crystals in a state of solution. At 
the diseased surface, the jilacc of the cartilage and, synovial membrane was 
occupied by a fibrous texture aboundiiig in cells, larger than pus-cells, nucleated 
and spherical, containing numerous granular particles. Irregular masses of 
cjirtilage, undergoing the same process of softening as the bony particles already 
mentioned, amwared in this fibrous texture. The morbid appearances found 
in this case 's^d’so characteristic that they may be taken as the type of this 
peculiar morbid condition, which I have since repeatedly met with in other 
articulatiofis besides the elbow, more particularly those of the fingers and the 
knee, and which always, I believe, constitutes an incurable form of disease. I 
have met with this condition in instances only in which the articular affection 
has been of very old standing, and has fallen into a truly chronic state. 

Repair.—^V(|^en repair takes place in a joint, the cartilages of which have 
been eroded or destroyed, it is by,Jihe. articular ends ^ the bones becoming 
connected, and the surfiice from whjeh the cartilajjpthas been removed filled up 
by fibro-cellular tissue, forming a kind of cicatricial material that leaves the 
joint permanently stiffened. In other cases porcellanous dep<|pit takes the 
place of the eroded cartilage ; and, in some instances, the exposed osseous sur¬ 
faces may grow or become soldered together, forming a permanently ankylosed 
and immovable state of the articulation. In no circumstances does cartilage, 
when once destroyed, become regenerated. 

The mtf^eles in the neighbourhood of an inflamed joint undergo a q)ecies of 
acute atrophy. The wasting and the flaccidity are both more than can be 
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accoimtcd for bj simijle disuse. The muscles chiefly affected are those aboTO 
the joint; the glnteals in coxalgia—those of the thigh in inflamed knee—those 
of the am in affections of the elbow-joint. This acute atrophy of muscle 
occurs equally in cases of arthritis that arc non-suppurative, as in those in which 
pus is fomed. It would appear as if the local afflux of blood was diverted 
towards the inflamed joint and the articular structures outside it, and that thus 
the nutrition of the capsular and neighbouring muscles was impaired. 

Treatment .—In the treatment of acute arthritis, pe rfect rest of the articulation 
is of the first moment. Unle88*thi8 be secured, no other treatment can be of 
any avail. The limb should be comfortably supported on pillows, or laid upon 
a w^ell-made and softly padded leather splint, or slung in a cradle. But not 
only is rest, amounting to absolute immovability of the joint, imperatively 
required as the first means of cure, but there is a second means which is almost 
of equal importance, with the view of removing pain, and preventing destruc¬ 
tive disorganisation of the articulation and consequent ankylosis,—I mean' 
slight extension of the limb, so as to separate the articular surfaces very slightly 
from one another, and to prevent the excessive and agonising pain, that results 
partly from the pressure of one inflamed articular surface against the other, by 
tliiO semi-contraction of the muscles of the limb, partly from the spasms that 
shake the limb and body fromi^tiine to time, when the patient falls to sleep. 
These pains are not reh'eved entirely by simple rest and pressure—more espe¬ 
cially that pain which results from the s])asmodic action of the muscles of the 
limb : but they arc usually at once removed by extension, by moans of a weight 
attached to the lower part of the limb. This is particularly the case in in¬ 
flammations of the hip and knee joints. It is in these cases that the weight- 
extending apparatus, combined with perfect rest, is so advantagoous. The 
Avcight should be proportioned to the age of the patient. Its use will often at 
jonce relieve pain, and enable the sufferer to prociu’c sleep. Fomentations and 
'usual topical soothing treatment may be combined with these means. * In the 
acute stage of the disease, the internal remedy from which the most' essential 
service may be derived is the calomel and opium pill (gr. ij. and gr.,,|) every 
fourth or sixth hour, at the same time that a strict antiphlogis^ rSgimen is 
persevered in. After the violence of the symptoms has been subdued, and the 
disease has assimied a chronic suhacule form, some modification must be made 
in the treatment. In this stage rest, absolute and immovable, is equally im.- 
perative as in the acute stage. It may be secured in the same way. But in 
many cases I know no more efficient method of steadying the inflamed joint 
than the j^plication of the st arched bandage, the limb having been previously 
enveloped in a thick layer of soft wadding. The joint may be repeatedly 
b liste red ; but in many inst«|ices most benefit will be derived fi-om the appli¬ 
cation of the a ctual cautery. This agent, when properly applied, yields much 
more certain and successful results than any other form of counter-irritation 
with which I am acquainted. The patient having been an£esthetised,*a cauter¬ 
ising iron, heated to a black-red heat, should be rapidly drawn over the diseased 
articulai%& in a series of parallel lines, across which an equal number of cross¬ 
bars are again drawn, so as to char, but not destroy the true skin, A good 
deal of inflammatory action is thus set up, followed by slight suppuration. 
When this has subsided, the application of the hot iron may, if necessary, be 
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repeated ; in this way the deep gnawing pain will usually be readily removed, 
and suppuration of the joint may be averted. For c ounter -imtants to he of 
any use, they must be employod-JjBfoxe juppurati on has set in ; I believe that 
it is only torturing the patient unnecessarily to have recourse to these agents 
when once pus has formed in the articulation. In order that full benefit should 
be derived from this plan of treatment, it must be persevered in steadily for a 
considerable length of timd, and should be conjoined with a moderately 
antiphlogistic and alterative treatment. Witjft this view, the perchloride of 
mercury, in doses of from one-sixteenth to one-twelfth of a grain, may be 
advantageously given with the compound decoction of sai-saparilla, or, if there 
be much debility, with the coifipound tincture of bark ; good food and stimu¬ 
lants being conjoined with it, in proportion to the advance of the debility. 
In proportion as the inflammatory action about the joint subsides, a tonic plan 
of treatment on ordinary medic^ principles should be substituted for that 
which had previously been employed. 

With respect to the local treatment of the inflamed joint in the more 
ailvancetl forms of the disease, it may be stated generally that, so long as it 
is tender on pressure, applied perpendicularly or laterally, so long as there 
is any loosening of the ligaments, or pain irfduped by movement, it must be 
kept absolutely at rest in splints, or what is better, by a starched bandage well 
wadded. During this i)criod great care must be taken to keep the joint in 
a position most useful to the patient in after-life in the event of ankylosis 
taking place; But every means consistent with the safety of the joint should 
be taken to prevent its becoming stiff. With this view, as the inflammation 
lessons, and when pain has subsided, friction, douches, and passive motion 
should be dhiployed ; and if it be in the lower hmb, slight extension by means 
of a weight attached to the foot may be kept up, so as to separate the articular 
aurfaces.from one another, and thus to lessen the chance of ankylosis by 
plastic bands. Shonld, unfortunately, these means fail, and suppuration take 
place in the joint, active steps must at once be taken to let out the jms freely 
and compjptely. If the skin covering it be reddened at any one part, the 
abscess should^ be freely opened by one or two lateral incisions, extending 
fairly into th%joint, so as to afford a free exit for the pus. In some cases, 
even when abscess has formed, the joint being perfectly loose and grating, 
by perseverance in proper treatment, both local and constitutional, a good and 
useful limb may be left; and, although there may be mobility and grating, 
provided there be no sign of abscess, the Smgeon should never despair ot 
obtaining a sati^actory result. 

The practice of making tree incisions into a suppmrating joint, as advocated 
by Gay, is a great improvement 0 ® the former dlethod of merely punctur¬ 
ing it. If a small aperture only be made, air is^ admixed with the pus, which 
becomes offensive and irritating, and*, being unable to escape freely, sinks to 
the bottouf of the articulation with debris of the disintegrated cartilages, &c., 
giving rise not only to much local mischief, but to proportionate constitutional 
disturbance. By freely laying the joint open, all this te prevented j exit is 
gi'^en to the pus through one or two incisions that extend the whole length of 
the articulation; no constitutional disturbance can occur from pent-up and 
putrid matter, and the joint has a better chance of healthily gramplating. 
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After the formation of abscess the prognosis is most tmfavonrable, especially 
■when large joints such as the knee or hip are affected ; or when those are im¬ 
plicated which are important to life, such as the articulations of the rertebrse ; 
so, likewise, when the articular ends of the long bones are affected, it is 
seldom that the joint can recover itself, as caries or necrosis are complicating- 
its disease and keeping it up. "WTien the articulation is very sinueus, as in the 
carpus, or when a number of small joints communicate with one another, if not 
directly by synovial membranes all events indirectly through the medium of 
ligament and of fibrous tissue, as ih the tarsus, a cure can scarcely be anticipated. 
In all these cases, hectic and great constitutional irritation usually come on. 
Pyaemia is not unfrequently developed, or, the |Dint becoming useless or cum¬ 
bersome, its removal must be practised either by excision or amputation. 

The result -will, at last in a great measure depend upon the stote of the 
bones that enter into the conformation of the joint. If these be sound, or 
not primarily affected, and the patient’s constitution has got over the effect of 
the occurrence of suppuration in the joint, ankylosis more or less con^plete 
may be confidently looked for. But if the articular ends of the bones be 
primarily or deeply implicated, then excision or amputation will be the only 
alleviation. 

When an inflamed joint, wh^er it have suppurated or not, appearfigf to be 
disposed to undergo a ourc, must be facilitated by keeping it in a 

proper position, such as will be, most useful to the patient in after-lifij, should 
it become stiff; the straight one for the knee and hip, and the semiflexed for 
the elbow. When the ligaments have become softened so as to admit of 
lateral mobihty, very speciaf attention will be required to prevent displace¬ 
ment of the osseous surfaces from one another, either laterally or antero- 
posteriorly j this may be produced partly by the weight of the hmb, partly by 
the traction of the muscles. Any neglect of proper precautions in the more 
minute details of the application and adjustment of proper apparatus may be 
followed by a very cbnmderable amount of deformity. Should the liinb already 
unfortunately have assumed a faulty position in consequence of the Surgeon 
neglecting to support it properly in splints in the early acute sfc^^ the patient 
may be anmstlietised, and the limb slowly and gently placed in'such a position 
as -will be most conducive to his after-comfort. It may be useful to strap 
the joint firmly in the proper position, in the way recommended by Scott 
when it is the fence that is affected, or by means of starched bandages when 
the hip or elbow are imxdicated. Scott’s plan of treatment consists in spread- 
iiHg on pieces of lint the strong mercurial ointment, to every otmce of which 
a drachm of camphor has been added; strips of soap-plaster spread upon 
leajtb^ar, are then cut^ of a proper length and breadth, and the joint is firmly 
a&d aftsforately strapped up,.the limb ^having premusly been bandaged as 
as the joint that is strapped. This dressing may be left on for a week 
or two, nntil it loosens or gives rise to irritation; over the wholS a starched 
handaj^ hasy be applied. In many cases I have found it advantageous to strap 
np the j<nnt with a plaster composed of equal parts of the emplastrum am- 
monhun cu^ hydrargyro, and the emplastrum saponis or beUadonhae. These 
appUcatioxffi not only ^ the joint and promote the absorption of the plastic 
matter that is deposited around it, but by acting as gentle counter-irritants. 
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remove the remains of the inflammation that may be going on within it. If 
recovery have left the joint somewhat stiffened without- being actually aaky- 
losed, the natural movement must be restored by warm bathing, fomentation, 
friction, and passive motion. Warm water, in any way applied, is particu¬ 
larly and, indeed, singularly useful in a way difficult of explanation in restoring 
the mobility of stiffened joints. 

Chkokic Rheumatic Arthritis. —A disease has been described especially 
hyR. Adams and R. W. Smith, of Dublin,* to which the name Chronic Rheu¬ 
matic Arthritis has been given. It commonly affects the hip, but has been met 
with in the temporo-maxillary articulation and in the shoulder. I have met 
with cases of disease of this joint presenting all the characters of this affection 
during life, though, as there has been no opportunity of examining the state of 
the parts after death, it is impossible to speak positively |ts to the true nature 
of the disease. Chronic rheumatic arthritis is an active disease of the bones 
and fibrous expansions about the joint: it is especially characterised by con¬ 
siderable increase in the size and by alteration in the shape of the osseous 
structures, which Ixjcome porous in some parts, porcellanous in others; by 
thickening of the fibrouS capsule of the joint, with deposition of masses or 
plates of bone in it, and ultimate destruction of the cartilages and synovial 
membranes.* The suftfering is considerable t^the disease greatly cripples 'the 
utility of the joint, at last produces incompI^8tii|jpkylosis, and is incurable. 

Dry •Chronic Bhenmatic Arthritis oi^ the Hip. —This form of the 
disease commences'with pain in and about the join 
increased at night, and especially in damp or col 
weather, presenting in this respect the ordinaiy chi 
racters of rheumatic affection ; as the disease advance 
the pain, which is continuous, is much increased I 
standing or walking, and the movements of the joii 
become gradually more and more impaired. Ti 
patient experiences the greatest difficulty in bending th 
body forwar^ from the hips 5 he consequently i 
unable to stoop, or to sit in the ordinary position, bein] 
obliged to keep the limb straightened in nearly j 
direct line with the trunk. The difficulty in walking 
in standing erect, in stooping, and in sitting increases 
The trochanter will be felt to be thickened, and in 
creased breadth of bone is distinctly perceptible u 
this part of the thigh. The Umb, at first perhap 
shghtly lengthened, eventually becomes shortened ti 
the extent of about an inch or more,*owing to change 
that take place in the head of the b^ne. The pelvi 
also assumes an oblique direction, and hence th 
apparent Morteniti^ becomes considerably gre^i 
The knee and foot may either be inverted or everted 
and the heel is raised. The ^tape of the hip alsc 
alters considerably ; it beemnes flattened posterforly, matie Artlui^ of Right Hip- 
the gluteal muscles waste so that the fold of the 
nates ffiminishes and sinks to a lower level, but the trochanter pn^ts 
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more than natural, and on examination seems larger and thicker than natural 
(Fig. 488). On rotating the limb, the movements of the bone are extremely 
limited, and crackling, grating, or osseous crepitation will often be felt around 
the joint. As Smith remarks, the lumbar vertebr® acqipre great mobility, the 
thigh on the affected side is wasted, but the calf retains its natural size and 
firmness. 

PatJwlogical Changes .—On examination after death, it will be found that 
the joint, the bones, and the surrounding parts, have undergone remarkable 
changes. The capsular ligament is thickened, and the synovial membrane is 
of a bright red colour, vascular, and fringed in some parts, whilst it has dis¬ 
appeared in others. The round ligament is destroyed, and the head of the 
bone denuded of membrane, the vascular fringes being attached around the 
neck. The head of the bone becomes ‘ remarkably altered, in shape, being 
flattened, greatly increased in size, or placed more or less at a right angle with 
the shaft, sometimes elongated, and always very irregular and tuberous. The 

nock is more or less absorbed, 
and in some cases appears as if 
it ha?l undergone fracture. The 
acetabulum generally becomes 
enlarged, sometimes of a more 
or less circular and flattened 
shape ; in other cases pro¬ 
jecting at its rim, narrowed, 
and embracing tightly the head 
of the thigh-bone (Fig. 489). 
Both it and the upper part of 
the thigh-bone become porous, 
and perforated with numerous 
small foramina. Stalactitic 
masses of bone and porcellanous 
deposits are commonly thrown out about the base of the trochanter, but more 
particularly along the intertrochanteric line within the capsule of the joint, and 
not unfrequently in the soft tissue around it. In many cases the apparent 
increase in the size of the head of the bone is dependent on the depositions of 
those masses of osseous tissue upon it, rather than on any expansion or osteo¬ 
porosis of the upper articular end of the thigh-'bone. These masses of bone 
constitute one of the most important characters of the disease, and it is their 
presence that communicates the peculiar crackling that is felt in the hip during 
life. The muscles and soft structures in the vicinity of the joint are necessarily 
wasted, partly from |jlifuse and partly froifi the pressure of the morbid masses 
•of bone. 

BiUrdth, who has recently and most careftilly studied the pathology of 
-cWliaio idietimatic arthritis, gives the foHowing account of its origin and 
•OOtt^'' 

,;^he disease commences inihe cartilage, and secondarily affects the synovial 
mhtubrane and bone. The cartili^ is at first found rough and nodular, and 
the intero^ufar substance becomes broken up into filaments. The cartilage- 
cavities are enlarged and contain an exciMS of cells, but these new cells retain 



Fig. 439.—Section of Hi]i-.Ioi!lt affected by Diy Clironic 
Rheumatic Arthritis. 
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the type of cartUage-corpuscles. The breaking up of the intercellular substance 
into filaments is characteristic of this disease. The cartilage so altered is gradually 
worn away by the friction of the joint. When the bone becomes exposed, the 
mechanical irritation to which it is subjected causes the formation of a small 
quantity of new bone by ossification of the cancellous tissue. The new bone 
so formed is constantly being worn away by friction as long as motion is left 
in the joint. These changes are always found at the points most exposed to 
pressure. At the same time osteophytes grow from the bones in the neighbour¬ 
hood of the joint, and there is increased vascularity of the synovial membrane, 
with swelling of its fringes, and a slight excess of «rnovia at first, which is 
cloudy, from containing fragments of the ground-dom cartilage.' The liga¬ 
ments may ossify. The osteophytes are more compact in their structure than 
those formed in diseases accompanied by an increase of vascularity, as round 
carious or necrosed pieces of bone. Loose nodule® of bone are not infre¬ 
quently found in the subserous eellular tissue. . 

Causes .—This disease appears to bo the result of ru^nutrition. It is not 
scrofulous, but occurs in persons whose health has been broken down by| 
dyspeptic and other ailments’ that lead to impaired nutrition ; hence it most ■ 
frequently occurs amongst the poorer classes. It is commonly met with in j 
men. It usually occurs above the age of fifty ? but I have seen several I 
instances, of it in individuals little more t||jan thirty years of age, one of whom 1 
was a woman. 

Frognosis .—The disease is incurable, and, as it is commonly attended by 
much suffering, constitutes a source of great discomfort to the patient, though 
it is by no means dangerous to life, the disease not proceeding to suppuration, 
except in very exceptional cases. In fact, the tendency is to imperfect 
ankylosis ; and the only instances in which I have seen suppmutipn take place 
have been when it has occurred in persons at an earlier period of life than 
usual, from thirty to forty years of age. ^ 

Diagnosis .—It occasionally happens that an individual labouring under this 
affection, meeting with a fall or contusion on the hip, presents signs of fracture 
of Uw neck of the thigh-hone, such as shortening, eversion, with some crepitation 
perhaps, and inability to move the limb. The diagnosis may in general readily 
be effected by attention to the history of the case, and by eliciting the fact that 
the symptoms have existed to some degree before the accident, although the 
pain and immobility may have been increased by it. 

Treatment .—Little can be done to cure, but much to relieve and retard. 
Rest and the continued application of warm or stimulating plasters will afford 
relief ; and, in many instances, the admim’stration of the iodide Of potassium 
with sarsaparilla will lessen the nocturnal pain. Smith ^commends an elec¬ 
tuary composed of guaiacum, sulphur, the bitartrate ana carbonate of potash, 
and ginger, with a small quantity of rhubarb; and I have certainly seen 
benefit result from the administration of this remedy in some cases. Ammo- 
niacum and cod-liver oil are both extremely useful in some cases. When the 
disease is once feirly established, and has assumed a very chronic character, 
it will be found of great importance to give the affected joint as much rest as 
possible, without confining the patient to the conch or house! This is best 
eflSscted by his wearing a proper supporting apparatus. This should consist of 
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a iinn leather pelvic band having a steel rod extending down the outside ot 
the limb, hinged angularly opposite the hip, knee, and ankle, and fixed into a 
socket in the sole of the boot, and properly adjusted by means of straps and 
moulded leather to the thigh and leg. By the use of this apparatus the weight 
of the limb is taken off, and all rotatory movement of the hip is prevenited, to- 
and-fro motion being Mowed. 4 

Dry Chronic !Kheiuiiatic Arthritis of the Dower Jaw. —Chronic rheu¬ 
matic arthritis has also been described by Smith as occasionally affecting the tem- 
poro-maxillary articulatiom’n individuals of rather advanced life. This disease is 
mostly symmetrical, and gives rise to an enlargement of the condyle of the jaw, 
which can be felt under the zygoma, attended with much pain in opening the 
mouth, a sensation of cracking or grating in the joint, and some enlargement of 
the lymphatic glands by the side of the neck. The pain is generally increased 
at night, and influenced by the state of the weather. The face becomes dis¬ 
torted, the aftccted side* of the jaw projecting and being pushed towards the 
opposite side ; but when both joints are affected the chin projects, the entire 
jaw being drawn forwards. This distortion is chiefly owning to the destruction 
of the articular eminence ; for, when this takes place, the external pter}'goid 
muscle draws the jaw forwards and to the opposite side ; but Avheu both articu¬ 
lations are equally affected, those muscles disijiace it directly forwards : the 
glenoid cavity becomes enlarged, the fibro-cartilage disappears, and the condyle 
is sometimes greatly thickened and flattened, and always rough, being devoid 
of cartilage. In such cas^s there is little to be done by medicines ; but the 
treatment must be conduced on the same principles as in the sfune affection 
attacking the hip. 

Dry C^tprouic Dheumatic Arthritis of the Shoulder. —When it affects 
the shoulder, cl^ronic rheumatic arthritis gives rise to a considerable enlarge¬ 
ment of the head of the humerus, wasting and rigidity of the deltoid, and 
inability to move the elbo^^ upwards, except by the rotation of the scapula on 
the trunk. In fact, the scapulo-humend articulation being fixed, all move¬ 
ments of the shoulder are effected through the medium of the scapula, whi6h 
becomes more mobile than natural. The articulation is the seat of much pain, 
lancinating at times, but generally gnawing and intermittent, being dependent 
on the state of the weather, and greatly increased in cold and wet seasons. 
The whole of the arm becomes wasted, and weakened in power. In two 
instances I have seen this disease in yomig and otherwise robust and healthy 
men, between twenty and thirty years of age, coming on without any apparent 
cause. In both cases the joint continued permanently rigid, though the pain 
was relieved by the use of the iodides and by local counter-irritation. 

•Chkonic Steumous Aetheitis : WHiTis Swelling. —By WMte Sw^ 
iaig is meant a very chronic form of arthritis occurring in scrofaldhs 
subjects. 

This condition has not in many cases any definitive starting point, but 
appears slowly to supervene upon some slight injury, as a twist, or blow, or 
strain ; at other times it commences with a subacute synovitis, aiwnming its 
pecuKai'characters by occurrii^ in a strumous constitution, and is especially 
liable to happeli in cMdren mid females. 

Sympt<m$.—JIhib disease presents peculiar characters. The affected joint is 
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enhorged aad rounded, the bony prominences being effaced by an uniform, 
doughy, semi-elastic, or pulpy swelling, occupying the interstices of the articu¬ 
lation. The integuments covering it preserve their white colour: therfe is 
usually but little pain felt, except in moving the limb ; and the position is 
always that in which the patient has most ease, the joint being generally semi- 
flexed. ' ^here is a degree of stiffness and rigidity in the joint ; and, in conse¬ 
quence of the wasting of the limb from disuse, the affected articulation appears 
more swollen than it really is. The general health does not appear at &st to 
suffer much ; but, as the disease advances, symptoms of irritation and hectic 
declare themselves. This affection is always characterised by a sjKicial tendency 
to run on to'suppuration, and in the majority of cases at last passes into this 
condition, although the tendency may be checked by proper treatment. The 
joint suffers from exacerbations of intercurrent attacks of inflammation, the 
limb swells and becomes oedematous, and abscess finally forms in and around 
the joint; often around, before it takes place witliin. When this is opened 
the constitutional symptoms become more severe, hectic speedily sets in, and 
strumous deposit in other organs, such as the lungs, at last carries off the patient. 

Patholoyical Changes ,—In this affection the tissues immediately external to 
the joint, as the fibrous capsule and the investing areolar membrane, are always 
much thickened and infiltrated with fatty and plastic matter ; and the great 
tendency of this gelatinous infiltration to run into unhealthy suppuration 
greatly adds to the mischief that ensues. In the interior of the joint, we find 
much the same kind of changes that have been described as characterising acute 
nrthritis ; the cartilages have lost their pohsh, theij|t’elasticity, and their firm 
hard section, being softened, eroded, and disintegrated ; the synovial membrane 
is removed in jiarts, and is here and there vascularised ; in others it is replaced, 
together w'ith the cartilages, either by large quantities of the semi-transparent 
gelatinous-looking fatty deposit, or by the pulpy grey or brownishjibro-cellular 
material that is met with in arthritis. The ligaments are inflamed^ softened, 
and destroyed, being converted into somewhat similar materials ; and the in¬ 
terior of the joint is filled with a purulent-looking synovial fluid, thin and 
yellow, usually containing aftarge quantity of fatty matter. The bones undergo 
important changes in this disease, the* articular ends becoming expanded and 
enlarged ; and, though this was denied by Crowther, Russell, and others, it is 
affirmed by more modem Surgeons, and I have had repeated opportunities of 
determining the fact. In all the cases that I have examined, the osseous tisue 
has undergone important changes, the compact stracture having become thin 
and expanded, and the colls of the cancellated portion filled with a bloody and 
fatty serous fluid; or else the bone is softened, often cutting readily with the 
knife, and, owing to the deposit of fat, presents a yellower and more homo¬ 
geneous section than healthy bone.* In some cases tuberculous matter is de¬ 
posited in it, and it is that tilat gives rise to the vomicas and circumscribed 
abscesses. From this it would appear, that the principal changes that take 
place in a joint affected with white swelling consist in an unhealthy strumous 
inflammation of the parts, and in the consequent deposition of considerable 
quantities of semi-transparent and lowly organised exudation matter wjiich, in 
its turn, has a tendency to run into unhealtby suppuration, or to undergo fatty 
tran^ormation. These fatty degenerations of the canceDous krticnlar ends. 
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and of the widely deposited and lowly organised exudative material, are tho 
common results of that impairment of nutrition that results fromiong con¬ 
tinued subinflammatory action. 

Billroth’s views on the intimate pathological,changes that take place ia 
white swelling are the most recent and exact that we possess on this, 8ubj|ct. 
The following is a summary of them. * 

The disease usually Ixigins with chronic synovitis. The tufts are fotind in 
this stage to be swollen, soft, and succulent, and the whole membrane is 
thickened. The synovia is increased in quantity and cloudy. These changes 
gradually increase. The synovial membrane becomes thick, swollen, red, 
and the tufts form masses resembling spongy granulations. These synovial 
outgrowths increase in size, and push in between the surfaces of the joint over 
the cartilages. This growth gradually spreads over the whole cartilage. At 
first it has no adhcsiofi to the cartilage, but after a time it is found attached 
to it by vascular processes. Billroth compares it to ivy creeping over a wall, 
and becoming attached at parts by its roots. This structure is evidently the 
same as Aston Key’s vascular synovial fringes (p. It is around these 

vascular attachments that the changes in the cartilage are first noticed. The 
cartilage is gradually consumed, or rather converted into a tissue resembling 
that groAving over it from the synovial membrane. The microscopic characters 
of this ncAV groAvth differ in no Avay from those of ordinaiy granulations. The 
changes in the cartilage commence by proliferation of the cells, till by rapid 
division each cell becomes converted into a group of round cells exactly 
resembling those of granulations. At the same time the' hyaline matrix dis¬ 
appears, and at last the plaice ,of the cartilage is taken by granulation-tissue. 
After destruction of the cartilage, similar changes proceed in the exposed 
surfacesgof the bones. At the same time that these changes have been going 
on, the capsule of the joint and the ligaments have become softened, swollen, 
and infiltrated with young cells, the whole cavity of the joint having at last 
become filled with the new granulation-gi-owth. Suppuration may occur at 
any spot, without necessarily extending to the whole joint. This not uufre- 
quently occurs in the synovial pouches above the kfite'e. 

Treatment. —In the treatment of white swelling, we must bear in mind that 
wo have to manage a truly scrofulous infiamniation and its effects. Our first 
object should be to prevent, if possible, the occurrence of suppuration. In 
the early stage, when the affection has come on insidiously, without any vciy 
active symptoms, we must trust to general antMrumous treatment; to the 
influence of good diet and sea-air, and to the administration of tonics, cod- 
liver oil, and iodine. 

In the local treatment there are three great principles to be carried out, 
1. Meet, with perfect nnmoliKty of the joint, is by far the most important 
element in the tr^tment, without which all the efforts of the Surgeon to prevent 
suppuratiou and disorganisation of the joint will be futile. 2. Compression, by 
means of bandages, strapping, or splints, wijl aid in the absorption of the 
plastic efflttsion in and around the joint. 8. Counter-irritation by means of 
issi^ l^&ters, or the actua| cautery, must be employed. These means, to be 
of .service, should be used befoie suppuration has occurred : after this, I 
beliOTO^ they are of no use. The limb should be put into a position whjph is 
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■not only most easy to the patient, hut will leave it most useful should a ^itf 
joint result. If it be one of the joints of the lower extremity that is afibcted,. 
especial care must be taken that the patient do not bear his weight on it. If 
the symptoms be of a rather acutely inflammatory kind, a few leeches' may be 
aj^liedthese, however, must be used as sparingly as possible, being confined, 
eithe^to the earlier stages of the disease, or to the subdual of any more active 
iritercun*ent inflammation. Best is best secured by well-padded leather or 
gutta-percha splints in the earlier stages ; and, at a later period, by the appli¬ 
cation of the starched bandage, well lined with cotton-wadding, to the limb. 
This kind of application will be found to give the most eflicient support, and 
will keep the whole of the limb perfectly motionless, so that the patient can 
take open-air exercise, afld walk with the aid of crutches, without risk of 
injuring the diseased joint. In this respect the starched bandage presents groat 
advantages over the short leather splints often used, i'lt may readily bo cut 
open opiiositc the diseased joint, so as to admit of the application of proper 
dressings to it. The actual cautery is extremely beneficial in these cases, 
applied as directed (p. 224); or caustic issues maybe put in, at a little distance 
from the articulation, so that there may be no risk of the inflammatory action 
penetrating to it. 

After all inflammation has, in this way, been removed, and nothing but 
thickening and stiffness of the joint arc left, measures may be adopted for re¬ 
moving these conditions, and restoring the flexibility of the articulation by 
fi’ictions with somewhat stimixlatiug and counter-irritant embrocations, and 
eventually its strength by douches of sea-water. , The sxvelling and puflincss 
that arc left, together with the debility dependent on relaxation of the liga¬ 
ments, are perhaps best remedied by the use of !:k;ott’8 strapping; but ijrossnro 
should not be applied so long as there is evidence of active inflammation going" 
on in the articulation, which it would certainly incretise. • 

If abscess form, it must be freely opened by an incision of a proper length, 
the joint poulticed, and the patient’s general health attended to, so as to pro¬ 
mote the evolution of granulations, and prevent hectic. In these cases, if the 
limb can be preserved,’its subsequent utility, and the patient’s comfort, will 
mainly depend upon the position in w’hich it is allowed to become ankylosed. 

ANKYLOSIS OR STIFF JOINT. 

Ankylosis is invariably the result of the impairment or more or less complete 
destruction of a joint by inflammation, and is one of the modes by which nature' 
effects its repair. It consists in the more or less complete consolidation of the 
parts aroixnd and Avithin the articulation. It is of two kinds : the Incomplete,;; 
Qf J’^brq-ccll ular ; and the Opiuplejye, or Osseos^i 

In the Xmoomplete or Fibro-cellnlar Ankylosis, the stiffness of the joint 
may be dependent on four (distinct pathological conditions, which may be more 
or less associated. ], on thickening and induration of its fibrous Capsule; 2, on , 
the formation of fibroid bands the result of inflammation within the joint; j 
8, in consequence of the cartilages and synovial membrane being in part or | 
wholly removed, and their place supplied by a fibroid or fibro-cellular tissue,' 
by Avhich the articular ends are tied together; 4, by shortening of the hgpments ' 
on the side of flexion of the joint. The stiflftiess of the joint may be materially / 
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increased by the shortened and contracted state of the muscles around the 
•joint. But this is secondary to, and not an essential part of, the ankylosis. The 
fibroid "ankylosis commonly results from rheumatic or scrofulous arthritis, and 
is the most faTOurablc resist that can be hoped foirln lu^py of these ai^ti^ns, 
especially in the scrofulous inflammatory ones. In some cases it arises ^B®ly 
from disuse: the ligaments becoming shortened, and the h'mb beco^ng 
stillened in the position iaj^liich it has been too long detained. 

Complete or Osseonil Anlcylosis is of two kinds. In pne, all the soft parts 
within the joint are destroyed, and the osseous surfaces have coalgseed, or are 
fused together by direct bonyjinion ; this is most commotfly seen in the hip, 
knee, and elbow (Fig. 440). In the other kindv there ,,h|j^been fibro-ccUular 

deposit, oi^de^peration. within the 
joint; and the bones, united partly 
by this, are also tied together by 
arches or bridges of osseous matter, 
tlirowni out externally to the articu¬ 
lation, and stretching across from 
one side to the other. It has been 
supposed that these masses proceed 
irom the ossification of the liga¬ 
ments, or even the muscles ; but from 
tlie inequality of their apijearance, 
it is evident that they are new and 
accidental formations. The true or 

ri};. 440.—Osseous Ankylosis Of nii>. OSSeOUS Uukylosis doCS UOt oftcU 

occur as a consequence of scrofulous 
4irticular inflammation, but is usually the result of pyaemic or traumatic 
inflammation in ■ persons of a healthy constitution. It not mifrequently 
happens, in old standing^sos of diseased joint, that more or. less complete 
j ankylosis is taking place at one part of the articulation, whilst caries, or 
necrosis of the bones, is going on at others. It is usually easy to make the 
JHaipiosis between fibrous and osseous ankylosis; the joint being movable, 
though perhaps only to a very slight degree, in the false, whilst it is rigidly 
and iiuhrovably fixed in the true form of the disease. But cases not unfre- 
quently occur in which the rigidity of the structures, muscular and capsular, 
outside the joint, is so great in the fibroid, and the mobility of the neighbour¬ 
ing bones and joints so free in the osseous, that it becomes very difficult to 
decide to what degree the joint is stiffened. Here the diagnosis may be 
made by putting the patient under chloroform; when, if the ankylosis be 
fibrous, the joint will at once be found Ip yield. In fibrous ankylosis any 
attempt to move the joint forcibly is usually accompanied and folloAved by 
Imuch pain, whilst in osseous ankylosis such attempts, unless very forcible, are 
painless. 

It may be observed as an additional means of diagnosis, that the fibrous 
ankylf^s is often associated with some degree of dislocation of the bones of . 
the aSBfeoted joint; whereas in the osseous ankylosis the articular ends are 
usually ftised together in their normal relations. 

TuBAtMENT,—The treatment of ankylosis is, in the first instance, of a pre- 
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cautionaay nature ; that is to say, when the Surgeon finds that the establish¬ 
ment of ankylosis is, as it were, the natural means of cure adopted by nature 
' in a deeply diseased joint, his efforts should be directed to taking care that the 
joint ]^«Kne fixed in suph a position as will leave the most useful limb to the 
pati^^ Thus, if ijtjbe the^hip o^^knec, the ankylosed join^ should be in the 
strmghl^ position ; if it be the elbow,' it should be, placed at a right angle, and 
the hand in the mid state between pronation and sup iaifa n. 

When once ankylosis has occurred, the treatment to be adopted \vill depend* 
partly on the degree of stiffness, whether it be fibrous or osseous ; and partly 
on the object to be attained, whether this be merely the restoration of mobility 
in a part ankylosed |||||tea good position, or the remedying of the deformity 
occasioned by faulty ankylciis. 

1. In attempting to restore the mobility of a joint ankylosed in a good 
j)osition, as of a straight but stiff knee, the Surgeon Ihay tllially succeed if the 
ankylosis be only fibrous, (yhen some degree of movement will always be per¬ 
ceptible in the" part,) by the employment of passive motion, frictions, and 
douches, more particularly with warm salt Avater or the mineral sulphurous 
springs. In the more obstinate cases, and where the immobility apjiears to • 
dcixiud, in some degree at least, on fibrous bands stretching across the joint,: 
an attempt might be made to rupture these subcutaneously. In doing this no 
juischief can result; for, the syiioAual structure of the joint having been * 
destroyed, no dangerous amount of inflammation can be set up in it. 

Sayre has established an important imint in the distinguishing of those cases 
in Avhich it is necessary to cut a contracted tendon,or fascia, and those in which 
it will yield by stretching Avithout division. It is this; if, Avhen the part is 
stretched to the utmost firm point and pressure is made on it Avith the finger, 
reflex action be induced, then it must be cut. If no reflex contraction ensue, 
Alien stretching is sufficient. 

2. AVhen fibrous ankylosis has taken place in a faulty position—if, for in¬ 
stance, the knee be bent, or the elbow straight—the first thing to be done is 
to place the limb in such a position that it Avill be useful. This may most 
readily be done by jiutting the patient under the influence of chloroform, and 
then forcibly flexing or extending the limb as the case may require, Avhen Avith 
loud snaps and cracks it will usually come into proper position. Should any 
of the tendons or bands of fascia near the joint appear to be particularly tense, 
they may be divided subcutaneously. Either some days before the extension 
is attempted, or else if it have been carried as far as the rigid state of the ten¬ 
dons will permit, tenotomy may lie practised, and, an interval of a few days 
having been allowed to ^elapse, extension may be completed. The muscular 
contraction will however, in many cases, yield to gradual extension by means 
of screw splints or weights, and thus render tenotomy imnecessary. The in¬ 
flammatory action that follows this forcible extension or flexion of the limb, is 
usually but A’ery trivial; an cA'aportiting lotion and rest will speedily subdue it. 
Indeed, it is surprising what an"* amount of violence may be inflicted on an 
ankylosed joint Avithont any bad consequences ensuing. After the limb has 
lieen restored to its proper position, passive motion and frictions may tend to 
increase its mobility. 

8. When osseous ankylosis has taken place, and the position of the limb is a 
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good one, it will generally be wiser for the Suigcon not to interfere ; except in 
the case of the elbOw-joint, which, in these circumstances, may be excised with 
advantage, so as to substitute a movable for an immovable articulation. If’ 
the position be faulty, the osseous union may be sawn, drilled, and tfoken 
through subcutaneously ; or a wedge-shaped piece of the bones may l^^j^ken 
out, and the position of the limb thus rectified. 

4. Amputation may be required in eases of faulty ankylosis with so much 
atrophy of the limb as to render it useless, or in cases in which there is necrosed 
or carious bone co-existing with ankylosis and rigid atrophy of the muscles of 
the limb. 


IiOOBB CABTIXlA.OS:S in soxpTB. 

It sometimes happens that the synovial membrane of a joint assumes a 
WaHy Condition, as result of chronic irritation of the articulation. 
This warty state of the membrane usually consists of flattened fibroid de¬ 
posits upgn its surface. In other cases these maj^ecome pedunculated, and 
pendent into its interior. For this condition, which gives rise to occasional 
uneasiness and puffiness about the joint, with a cnickling or cresiking sensation 
when it is moved, but little can be done beyond the application of discutient 
plasters and the use of elastic bandages. 

Koose Cartilages, as they are termed, arc not unfrequently met Avith in the 
different articulations. In many cases they are not truly cartilaginous, but 
appear to be composed of masses of eondqnsed and indurated fibroid tissue, not 
very dissimihup in structure from the warty synovial membrane just refereed to, 
and from which they appeal' to be detg,ched. In fact, the flattened and tuber- 
culated fibroid deposits forming warty growths, the pedmiculated fibroid masses, 
and the same detached or lying loose in the interior of the joint, appear to be 
successive stages or conditions of the same pathological formation. Though 
commonly fibroid, it is probable that in some cases these bodies may be truly 
cartilaginous. There can bo no doubt that occasionally they are portions of 
articular cartilage which have been chipped off by some injury. 

CHAKAireEES.—These bodies vary in size from a barley-corn to a chestnut. 
"When small, they are round ; when large, they are somewhat flattened or de¬ 
pressed on the surface. They are smooth, shining, and usually of a yelloAvish 
or greyish-Avhite colom*. They are most frequently met with in the knee ; but 
not uncommonly occur in the elbow or the joint of thd lower jaw, and occa¬ 
sionally in the shoulder. Most commonly only one is found ; but their number 
may range from this up to fifty or sixty. 

Symptoms. —The severity of the symptems will to a great extent depend 
upon the mobility of the loose cartilage^, and its consequent greater or less 
liability to be nipped between the opposite articular surfaces in the movements 
of the joint. When these bodies are tolerably firmly attached to the synovial 
membrane, they may merely occasion weakness qf_ihe joint, with occasional 
synq vial efl^ipn. When loose they usually give rise to a veiy distiijct trajj|pf 
symptoms. The most marked of these is the v ery severe paih which occtSsiu 
particular movements of the limb. This comes on suddenly, prevents the 
patient from either straightem'ng or flexing the joint completely, and is often 
so inters as to cause faintness or sickness. It is usually followed by a d egree 
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of sjTio-vial iDflammation, and bj relftsatioii of the lig^en|iS. These attacks 
of pain and of sudden irritability of the part come on at varying intervals, as 
■ the result of mo^'ements of it: they commonly happen in the knee whilst the 
patient is walking. It is difficult to say to Avhat this severe pain is due. 
Riclje,^ thinks it may be owing to-the synovial membrane being pinched 
between the foreign body and one of the articular surfiices. I think that it is 
most probably due to the foreign body being draivn in between the opposite 
surfaces of the joint, when these are separated anteriorly in the act of flexion 
of the knee, and then, when the limb is extended, acting as a wedge between 
these, tending to keep them separate and interfering with the complete 
straightening of the limb. In consequence of this wedge-like action of the 
loose cartilage the ligaments are violently stretched^and the sickening pain 
consequent on this act is experienced, followed, as happens in a violent sprain, 
by rapid synovial effusion. The sensibility of the ’'ligaments of a joint is of 
that peculiar nature tiiat it,is only called into action when an attempt is made 
to stretch them, and thus lorcibly to counteract or destroy their natural use. 
Ligaments may be cut without any suffering, but they cannot lie stretched, 
cither by accident or disease, without the most severe pain. In some cases the 
loose cartilage can be felt by carrying the finger over the joint, when it may 
be detected under the capsule, slipping back when pressure is exercised upon 
it, and often possessing great mobility, gliding from one side of the joint to the 
other, so as to be extremely difficult to be fixed. 

Treatment. —The pallialivc treatment consists in supporting the joint with', 
-an clastic bandage or knee-cap, so as to limit its movemente, and thus prevent 
the liability to the recmrence of the attacks of pain ; and in this way the 
fixing and ultimate absorption of the cartilage may sometimes be obtained. 
This I have several times seen to occur in patients who either refused to be ‘ 
■operated on, or in whom an operation was not thought advisable. Any inflam¬ 
mation that has been excited requires to be subdued by proper antii)hlogistic 
•treatment. 

If the cartilage occasion gi-eat and frequent suffering, so as to interfere 
'«eriously with the utility of the limb, and if it appear to be of largo size, and 
;to be loose and single, means may be taken for its extraction. But it must be 
■borne in mind that, whilst the loose cartilage is at most an inconvenience, 
cthough perhaps a serious one, any operation for its removal by which the joint 
is opened, becomes a source of actual danger to limb and even to life. It 
is far less dangerous, in fact, to leave the foreign body than to perform the 
operation necessary for its extraction. Hence an operation should not be 
lightly proposed or undertaken, IlHthout warning the patient of the possible 
consequences that might follow. ]5fo operation should be undertaken so long 
as the joint is in an irritated state, as the result of a recent attack of pain and 
inflammation ; this must be first subdued, and then the operation may be pro- 
•cceded with ; nor should it be done if the patient’s health be broken. The 
extraction used to be effected by directing the patient in the first instance to 
make those movements ly.wljich be usually gets the cartilage fixed in the joint. 
So soon as the Surgeon feds it (as this operation is commonly required in the 
knee), he should push it to one side of the patella, where he must fix it firmly 
■with his forefinger and thumb; he then draws the skin covering it to one side 



DISEASES OF JOINTS. 


238 

80 as to make it tense, and cuts directly down upon the cartilage by a suf¬ 
ficiently free incision to allow its escape. The wound, which, when the skin 
is relaxed, will be somewhat valvular, is then closed by a strip of plaster and 
the limb is kept at rest for a few days until it has united. Severe inflamma¬ 
tion of the joint less frequently follows this coarse operation than might have 
been exjjocted, the synovial membrane having probably undergone some 
modification of action that renders it little liable to this process. It has, how¬ 
ever, happened, that acute synovitis has set in, and this has terminated in 
suppuration of the joint, causing the patient’s death, requiring amputation, or 
leading to ankylosis. 

It has been proposed by Chassaigne, in order to obviate the dangers of direct 
and open wound into the joint, to remove the loose cartilage by subcutaneous 
^ctipn ; this he accomplishes in a way that I have seen practised by Liston, 
and have often done mys 6 lf, viz., by passing a tenotome obliquely under the 
skin, after fixing the foreign body in the way that has already been described, 
dividing the synovial’ membrane freely, and then i^ucezing the cartilage into 
the areolar tissue outside the joint, where it is finally fixed by plaster and 
bandage, and then may be left to be eventually taken up by the absorbents of 
the part. Goyrand recommends the same subcutaneous mode of removal of 
the foreign body ft’om the inside of the joint; but, instead of leaving it tp be 
absorbed, extracts it at the end of eight days, by a fresh incision, from the 
areolar tissue in which it has been lying. ^ 

A most useful modification of tins method haipbecn practised by Square, of 
Plymouth ; it consists in fixing the loose cartilage, dividing the capsule sub¬ 
cutaneously over it, and then j)ressing the foreign body into the opening thus 
made, retaining it there by a compress and plasters. In ojxjrating by this 
method on the knee, the cartilage should be fixed below and to the inner side 
of the patella, between it and the head of the tibia ; a long narrow tenotome 
is then introduced obliquely under the skin from a distance of about two inches 
below the loose cartilage 5 the capsule of the joint is freely divided, the sub¬ 
cutaneous areolar tissue freed by a slight sweep of the blade, and the loose 
cartilage then pressed into the cavity thus made to receive it, and slid along 
the areolar tissue for about three inches. It is fixed in situ with a firm pad 
and adhesive plaster ; the foot and leg are bandaged up to the edge of the 
cartilage, and the limb is placed on a splint. If no in^ammatory symptoms 
ensue, the cartilage is excised about a week after the operation ; or it may 
be left to be absorbed. By the adoption of these subcutaneous methods, 
there will be but very little danger of inducing undue inflammation in the 
jbint, the entrance of air being prevented, ■«'hich, and not the mere section of 
the capsule and synovial membrane, constitutes the chief risk. Should there 
be more than one loose cartilage, the operation must be repeated, but not 
until any i nfla m m ation induced by the former one has been subdued. In 
this way I have successfully removed in succession five loose cartilages from 
one knee. 

Pain of a severe character is often experienced in or around a joint, closely 
simulating, but not dependent upon, inflammation or other structural disease. 
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This pain, which is purely neuralgic, may either have its origin in some local 
irritation of a nerve leading to the sensitive part, or it nf&y he dependent on 
constitutional disorder of an hysterical character. It is this class of cases, 
occurring in young women who are either the subjects of hysteria, or are of a 
highly nen^ous temperament, that should especially be considered as Ifenralgia, 
of the Joints, to which the attention of the profession has principally been 
directed by the labours of Sir B. Brodie. 

Symptoms, —It is generally found that the hip, -knee, ankle, or shoulder is 
the joint affected—the hip and the knee more especially. The neuralgia is 
usually locah'sed in a particular joint by some slight injury that the part has 
sustained. But it is important to observe that in these cases the pain often 
does not develop itself for some days, or even weeks, after the injury that is the 
alleged cause of it. Severe pain in the joint is complained of; and the limb is 
rendered comparatively useless, often with a good deal of distortion or contrac¬ 
tion. On examination, it will be fbtmd that the pain, which is commonly very 
severe, is superficial and ^taneous, not existing in the interior of the articula¬ 
tion, nor increased by pressure of the ai’ticular surfaces against one another ; 
and that it is not strictly cpnfincd to the joint, but radiates for some distance 
around it. This pain is often intermittent in its character, and is frequently 
associated with neuralgia elsewhere, as in the spine ; and not unfroquently with 
utCTine irritation or disease. At the same time, it will be observed that all the 
signs that ought to accompany a severe attack of inflammation in a joint, such 
as would be attended by a <«?on’csponding amount of pain, are absent; there 
being no painful startings of the limb at night, no heat, redness, or swelling of 
it, nor constitutional fever and irritation ; and the suffering being increased 
by causes, such as mental and emotional disturbance, that do "‘not influence 
organic disease. Attention to these various circumstances tvill usually enable 
the Surgeon to diagnose the nature of the attack Avithout much difficulty ; the 
only cases in which he Avill really experience any, being those in which the 
tissues around the joint have been thickened, indurated, and altered in their 
characters by the application of issues, moxm, &c.; or by some slight articular 
disease having at some time existed, but having been cured. 

Causes. —The neuralgia is often referable to the irritation of some particular 
nerve, either at its origin or in its course. This is particularly the case with 
neuralgia of the hip and knee, which will often be found to be dependent on 
irritation of the obturator nerve, owing to intrapelvic inflammation, congestion, 
or adhesion. In one case of secondary abdominal cancer under my care, the 
patient was seized with the most intense pain in the right hip and knee, so as 
to lead to the suspicion that these joints were diseased. On examination after 
death, it was found that the pain resulted fix)m the imph'cation of the obturator 
nerve in a , mass of intrapelvic cancer, the joints themselves l)eing perfectly 
sound. 

Tiieatment. —^The treatmei^ must be constitutional, directed especially to 
re-establish a he<i^hy condition of the uterine organs^' If there be amenorrhoca 
and anmmia, aloetics an d|^ e preparations of iron must be given; if uterine 
irritation or ulceration exist, this must be femoA'ed by proper local means, and 
the general health attended to. General nervine antispasmodics and tonics, 
such as valeriaa-flnd l«rk ^ or a ^feetida and quinine in full doses, should be 
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freely administered. The most efficient treatment thait can be directed to the 
affected joint is tl^ application of cold douches and the employment of the 
continuous electric current, which will cure cases in which all other means 
have failed ;»tho application of atropine and aconite may be of service to allay 
the pain when especially severe. If contraction or other distortion of the limb 
exist, the patient should bo put under chloroform, and extension or rectifica¬ 
tion of faulty position then made, care being taken to keep the limb on splints 
in a proper position for some time after the operation. 
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CHAPTER XLIX. 


EXCISION OP JOINTS. 

IIiOTOUY. —The operation of resection of the articular ends of bones dates 
from the very earliest periods of Surgery of which we have any record. Hip¬ 
pocrates (in his Chapter on Injuries of Joints) speaks of resections of bones at 
tlie joints, whether of the foot, the hand, the leg, the ankle, the fore-ai'm, the 
wist, as T»eing for the most part unattended by danger, except from syncope 
or cousecative foyer, t'elsus, in siieaking of compound dislocations, says, if 
the bare bone project it will always be an obstacle to reduction ; that which 
lM-()trudes should therefore be cut off. J’aulus J^gineta says that, if a bone 
project, as after a transverse fracture, we must cut it off. Thus, it will dearly 
be sCen that it was the practice of the ancients in compound dislocations, and 
in compound fractures, to resect the protruding bones. But that the practice 
of resection in cases of disease M’as not unknown to them, is also evident from 
a passage on fistuhe in the works of Baulus iEgineta, who directs that, if the 
fistula temiinatc witli a bone, and if that be not diseased, it should only be 
scraiKJd ; but if it Ihj carious, the whole diseased portion should be cut out with 
chisels ; and, if necessary, it may have a hole bored in it Avith a trephine ; 
and a little further on he says, “ the extremity of a bone near a joint, if 
diseased, is to be sawn off; and often, if the whole of a bone, such as the ulna, 
radius, tibia, or the like, be diseased, it is to be taken out entire.” Nothing 
can probably be niorc explicit than this statement, in which the practice is 
alluded to as of frequent occurrence. But he makes exceptions in the case of 
the bones of the spine and pelvis, and the head of the femur, Avhich, he says, 
should not be operated on for fear of the neighbouring arteries. 

The practice of resection thus known to and adopted by the ancients, and 
mentioned by the Arabian writers of the middle ages, fell completely into 
disuse, and seems entirely to have been forgotten until the middle of the last 
century, when occasional notices of its adoption*appear in Surgical essays. It j 
was first employed in cases of compound fractures and dislocations of joints. ; 
In military practice, the Surgeon, iniwo or three instances, picked out and cut 
away fragments of the bones forming the Avrist, elbow, shoulder, and ankle 
joints Avhen shattered by gun-shot. This early revival of resection iiiA-oIved 
no principle of treatment: imperfect operations being simply had I'econrse to 
on the field of tetlle as a matter of conA’cnience in particular cases. The Sur¬ 
geons who performed them did not recognise any new rule of praotice as iKiing 
involved in these chance procedures. 

The first resection practised for injury in which the articular ends in com¬ 
pound dislocations were fairly, deliterately, and successfully remoA’cd, appears 
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to have occurred to Cooper of Bungay, before or at latest about the middle of 
the last century. The precise date of this case is unknown ; but Gooch -wTiting 
in 1758, says that it occurred “many years ago;” that the ends of both tibia 
and hbnla ^ere sami off in a compound luxation of the ankle ; that the Iftnb 
wiis preserved, and was so useful that the patient was able to walk and gain 
his livelihood. 

In or about the year 1758, Wainman of Shripton sawed off the lower end 
of the humerus in a case of compound dislocation of the elbow-joint with 
perfect success, the patient recovering'with an arm as movable “as if nothing 
had ever been amissand his examine was shortly afterwards followed by 
Tyne of Gloucester, who in a similar case removed two and a half inches of 
the lower end of the humerus. From this period, the operation of excisions 
of the articular ends of bones in cases of compound dislocations and fractures 
into joints became an established practice, and was extensively adopted by 
Percy in France, who, in 179-1, exhibited to Sabatier nine soldiers in w'hom he 
had successfully excised the head of the humerus for gun-shot injury; by 
Bilguer in Germany, and by Hey of Leeds, and by numerous other Surgeons 
in this country and abroad. 

The first case in which a methodical attempt at resection for disease of the 
articular end of a bone was made occurred to White of Manchester in 17()8, 
who thus removed a large portion of the upper part of the humerus, thougli 
it is doubtful whether he actually excised the head of. the bone. However 
this may be, he had previously satisfied himself by experiments on the dead 
body that this operation was practicable. Although the head of the humerus 
may not have been removed by White in this case, it certainly ■was three years 
later by J. Bent of Newcastle, who in 1771 excised by a formal and pre¬ 
arranged operation the carious head of the humerus with complete success. - 
His example was followed in 1778 by Oired of Chester, who also operated 
successfully in a similar case. About the same time, 17W, Justamond, Sur¬ 
geon to the Westminster Hospital, removed, in a case of i^sease of the elbow- 
joint, the olecranon and tAvo inches of the ulna. 

In 1762, Filkin of NorthAvich removed the articular ends of the femur and 
tibia, together Avith the patella, in a man affected Avith disease of the knee- 
joint, resulting from a full from a horse. Filkin Avas led to this operation as a 
substitute for amputation of the limb, to AAdiich the patient refused to submit, 
in consequence of having experimentally practised it on the dead subject. 
The patient recovered rapidly, had an useful limb on AA'hich ho AA-as able to 
Avalk long’distances, and Avas Certainly alive nearly thirty years after the opera¬ 
tion. This remarkable case seems to haA'c attracted little, if any, attention, 
and indeed Avas not published until 17't»0, after Park of Liverpool brought 
before the Profession his second successftil case of excision of the knee-joint, 
Avhich occurred in 1789. That Sm-geon had performed his first operation of 
this kind most successfully, fts regarded utility of limb, in 1781, apparently 
without any previous knowledge of the operation that had been done by Filkin 
nearly twenty years previously. 

The example thus set by the English Surgeons was speedily followed by the 
Moreaus in France, who, between the years 1786 and 1789, sent A'arious 
memoirs to the French Academy on this subject. The operation, however. 
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was -violently opposed by the great body of Surgeons, and, with the exception 
of the occasional removal of the head of the humerus, fell into almost com¬ 
plete neglect both in this countiy and abroad for a period of* nearly forty 
years, during which time the records of Surgery do not contain as many cases 
in which the articular ends of bones were excised for disease. 

The operation of excision of diseased joints, though occasionally practised, 
continued in this languid state until 1831, when it received anew and vigorous 
impulse, so far as its application to diseases of the elbow was concerned, by the 
publication of Syme’s essay on that subject, and by the practice of Liston 
some years subsequently at University College Hospital. 

In 1845 these operations were again prominently brought before the Pro¬ 
fession by the performance of excision of the head of the femur by Pergusson ; 
and although excision of the knee-joint had occasionally been practised by 
Syme, Crampton, Textor, Demme, Heyfeldor, and others, it was not until its 
revival in 1850 by the same accomplished Surgeon, that it came to be exten¬ 
sively practised. Since that period, the operation of excision has been applied 
to almost every joint Avithin reach of the Surgeon’s knife. 

Before proceeding to discuss the different resections in detail, we must endea¬ 
vour to lay down some general niles for their performance in those cases in 
Avhich they arc alone admissible. 

IxuicATioxs FOB Excisiox.—The excision of an articulation may be prac¬ 
tised for the following reasons :— 

1. As a substitute for amputation in cases in which tM joint is so extensively 
fh'seased, that the patient will be worn out by the discharge or pain, unless it , 
be remoA'cd. Here an useful limb may be secured by the sacrifice of the ^ 
diseased part. 

2. In some cases of articular disease in which ampuMion would not he justi- 

flahtfi, excision maj be done in order to hasten the cure, and thus to save years ! 
of suffering to the!^tient. j 

3. Excision may bo done in cases in which amputation is not practirahle ; as! 

in disease of the hip-joint or of the temporo-maxillary articulation. | 

4. As a substitute for other and less efficient treatment, in order to restore the | 

titility of a limb <?/■ joint; as in osseous ankylosis of the elbow, or in faulty: 
osseous ankylosis of the knee. \ 

5. Excision may be required in bad compound dislocations and fractures into 

joints, esx)ecially in yun-shot injinies ; more particularly in those of the head 
of the humerus, and of the elboAV. . * 

As a general rule, resections are more required for diseases of .the articBlar 
hones than for simple disorganisation of joints. If only the soft 
structures of a joint be involved, it u^ally happens that, without the necessity 
of resection or operation of any kind, an useftd limb Avill result; in the upper 
extremity, -with fair mobility of the ai-tieulatiort; in the lower with more or 
less complete ankylosis, sufficient for a fair basis of support. But when the 
constitution is very strumous, or the bones are primarily or extensively affected, 
we can scarcely expect that the limb will recover to such an extent as to 
become useful. 

UoNDiTioifs OF Success. —For resection to succeed, the foUoAA’ing condi¬ 
tions appear to me to be necessary. 
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1. The disea^se shmhl not he too extensive, so that its remoTal would entail 
such an amount of mutilation of the hmb, as to render it less useful to the 
jiatient than an artificial member would be. This is especially important in 
the lower extremity. If the bones be so extensively affected as to require to 
be shortened by a considerable extent—for several inches—a limb would be 
left, which, instead of serving as a proper basis of support to the patient, woiild 
only be an useless incumbrance. In the upper extremity, length and strength 
are of less consequence than in the lower; the preservation of the hand is the 
chief thing to aim at, and, if this bo effected, the bones may be encroached on 
to a greater extent than is proper in the lower limb. 

2. The disease for which resection is practised should be allowed to Imcome 
chronic before any operation is undertaken : for this there are two reasons. 
Pirst, in the acute stage of disorganisation of a joint, it is not always possible 
to say, however unpromising the case may appear, whether ankylosis may not 
result, so that as useful a limb would be left as could be obtained by resection. 
And, secondly, if the joint be excised whilst acute and active disease is going 
on, inflammation and diffuse suppuration of the medullary canal are liable to 
set in—a condition very apt to be followed by phlebitis and pyaemia. In the 
only fatal instances of resection of the elbow-joint that I have witnessed, 
death resulted from this cause; the operation having been performed whilst 
the articular affection Avas acute. 

8. TJte soft parts about tJw joint must he in a suffieiently hmlthij state. There 
are two morbid conditions connected with the soft parts that may interfere 
with the success of resection. First, they may be so thinned and permeated 
by sinuses, and so adherent to the bones, that an insufficient covering would 
be left. Or, secondly, the long-continued existence of strumous disease in 
joints and bones may give rise to a great deposit of lowly organised iilastic 
matter around the articulation. This material becomes insusceptible of hcfilthy 
organisation, and slowly suppurates. Sinuses form in it; the integuments 
covering it become blue and doughy ; and the soft parts around the seat of 
operation fall into a state of stramous disorganisation, that prevents alike the 
formation of a false joint, osseous ankylosis, or the healing of the Avound, and 
thus leads inevitably to the ultimate amputation of the limb. Even though 
tl^is exudation-matter do not exist in large quantity, if the joint be peculiarly 
loose, owing to softening and disorganisation of ligamentous and tendinous 
structures, excision is not very likely to succeed, especially in the ankle or 
knee. 

4. The state of Urn patient's constitution must necessarily influence the 
Surgeon materially in his determination whether to resect or to amputate. If 
the constitution be tolerably sound, or 6Ven if the general health have given 
AS'ay as the simple consequence of pain, irritation, and continued discharge, 
resection Avill have a fair prospect of success. In fact, when the patient is 
hectic in consequence of continued suppiu-ath'O action, the remoA'al of the joint 
or bone that maintains such action may be advantageously practised. But if 
there bo * state of irritative fcA’er in consequence of continuance and spreading 
of morbid action, the operation is likely to occasion erysipelas, phlebitis, or 
pyosmia, and is not a safe measure. So, hlso, if the constitution appear to be 
very much broken doAvn, the patient being ansemio, Avasted and cachectic. 
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with some irritative fever, but with no open abscess in connection M'ith the 
joint to account for the cachectic condition, excision of the larger joints, as of 
the knee and hip, is not desirable. If the patient be verj highly strumous, or 
decidedly phthisical, there will be little prospect of his being able to bear up 
through the long convalescence that follows resection. A slight degree of 
pulmonary disease, however, which appears to be rather the result of the long- 
continued iiTitation of the local affection, than of any constitutional taint, need 
not be a bar to operation. In such cases I have several times had occasion to 
observe that the general health improved rapidly after the removal of the local 
disease. 

f). The extremes of life are unfavourable to resections. In very early child¬ 
hood, these operations are seldom necessary; the natural processes usually 
sufficing, Avith very httlc assistance, to eliminate diseased bone, and the dis¬ 
organised joints admitting readily enough of ankylosis. If the disease be too 
severe for this, it will usually be found to be associated with so strumous a 
constitution as to interfere with healthy reparatiA’e action of any kind. Another 
serious objection to these operations in young children is that, should the 
epiphyses be remoA ed, the deA’elopment of the limb will bo arrested to a great 
extent, if not entirely. At advanced periods of life, destmctiA*e joint-disease 
is not v ery common, and when it does happen, it is generally in constitutions 
not fitted to stand up against the prolonged drain consequent on these opera¬ 
tions. It is at the early adult age AA'hen the diseases most frequently occur 
that render resections necessary, that those operations are best borne. 

llnrAin akiku Excision. —The mode of repair after resection differs 
according to the circumstances of the operation. 

When, as very commonly happens in cases of necrosis,' the iieriosteum, 
thickened, infiltrated, and loosened, can readily be detached, or, indeed, is 
already separated, Avithout injury to itself, from the dead bone, reproduction of 
ucAv osseous tissue to a very considerable extent may be expected. My own 
obsen atious on the fibula, tibia, and ulna, and those of Ollier and Maisonneuvo, 
prove the importance of the periosteum aa..^_qrgan of repair after the extrac¬ 
tion of a dead sliaft or bone from within it. Repair in this way is, I believe, 
chiefly to be looked for in the shafts of the long bones ; although some 
Surgeons, as Annandalc of Edinburgh, hai’e described the os calcis as hairiing 
been reproduced after subperiosteal excision. The remarkable osteogenotic 
properties possessed by the iieriosteum have been fully and conclusively esta¬ 
blished by the experiments and observations of Oilier. He has shoAvn that a 
bone is much more rapidly and perfectly reproduced after removal, if the 
periosteum be left, than if it be removed, and he states that the osteogenotic 
jiroperties of this membrane are greater in the long than in the short bones. 
He is also of opinion that resections performed by the subperiosteal method 
leai e better results, so far as the shape and formation of the new joint are 
concerned, than if this membrane be sacrificed. These obsen ations, indeed, 
conclusively establish the importance of making in all cases every effort to. 
preserve the periosteum during a resection. 

When a short bone, as the os calcis, has been entirely removed, with its 
periosteum attached, it is never, of course regenerated, but its place is occupied 
by a thick, firm, fibrous cicatrix. 



46 


EXCISION OF JOINTS. 


When partial excision of a bone is practised, the result varies according to 
the tissue that is removed. If a portion of the compact tissue have been cut 
away, callus is thrown out. If it be the cancellous structure that is scooped 
out, the cavity left is filled up by a dense fibrous mass which may eventually 
ossify. 

■yviicn a joint has been excised, either osseous or ligamentous ankylosis may 
take place ; and the Surgeon should endeavour to secure osseous union in 
some cases, fibrous in others. Thus, when the knee has been excised, as a 
sound and firm limb is desirable, osseous ankylosis shoidd, if possible, be 
brought about; whilst in the upper extremity, where mobility is of more use 
than strength, ligamentous union is most desirable. In these cases the ends 
of the bones become rounded, and are united by a dense mass of fibrous tissues 
which envelopes them, and to which the insertions of those muscles that are 
naturally connected with the articular ends that have been removed become 
attached. 

The question as to the arrest of the development of the bone, and conse¬ 
quently of the whole limb on which an operation of excision has been per¬ 
formed, is one of great practical moment. It is well known to physiologists 
that the longitudinal growth of a bone is chiefly carried on through the 
medium of the layer of cartilage by which the epiphysis is attached to the 
shaft, and which does not become ossified until the bone has attained its full 
length. It has further been pointed out by Hmnphry, that the two epiphyses 
of the long bones of the limbs do not take an equal share in this development, 
but that one is a more active organ of growth than the other. Thus the 
upper epiphysis in the humerus and tibia, the lower epiphysis in the radius 
and femur, are the most important in this respect. Tf^ therefore, in an excisive 
operation practised on a growing child, in whom osseous development has not 
fully taken place, the whole of the epiphysis be removed, the subsequent 
growth of tfie bone, and necessarily of the whole limb, will be arrested propor¬ 
tionately to the share that the epiphysis which is so removed takes in the 
development of the bone. And if that epiphysis on which the length of the 
bone is chiefly dependent, be removed—as, for instance, the upper epiphysis of 
the tibia and humerus, or the lower epiphysis of the thigh-bone—the limb will 
continue undeveloped and useless for the rest of life. 

In the adult, after ossification is completed, the epiphysis loses its import¬ 
ance as an organ of growth; and may be removed, if necessary, without 
^interfering with the subsequent length of the limb, except to the extent 
“of its removal. 

Insteumenxs. —The instruments required for resection are of a somewhat 
varied character; strong scalpels and bistouries, straight and sharp-pointed. 
In addition to these I have found a strong-Wtked, probe-pointed bistoury with 
a limited cutting edge, of great utility in clearing the bones. The pliers 
should be of various sizes and shapes (Figs. 411 to 414), and gouges will 
be found useful for scooping out suspicious patches on the cut osseous surfaces. 
For ordinary purposes, a small broad amputating saw will be found the 
most couTaoimt instrument for dividing the bones j but in some cases a narrow 
keyhole saw, or that introduced by Butcher (Fig. 441), will answer best. The 
last-named instrument is especially useful when it is intended to cut the bone 
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obliquely, or when the space is limited ; for, as the blade is narrow and its 
angle can be changed at pleasure, any required direction can be communicated 
to the cut. I almost invariably use it in preference to all others in resections. 
But some Surgeons prefer, especially in resection of the knee-joint, a short and 
very broad-bladed saw; the blade bciiig of more than sufficient breadth to 



take in the whole thickness of bone to be divided. The chaiii-saw is perhaps 
not used so frequently as it might bo. 

OPEUATiOJf. —The steps of the operation must of course vary with the 
dilfcrcnt resections ; but there are some general rules that may bo laid down 
as applicable to all cjiscs. 

1. The incisions through the soft parts should bo sufficiently free to expose 
thoroughly the bones to be removed. By making them, as far as practicable, 
parallel to tendons, blood-vessels, and nerves, parts of importance may readily 
1)3 avoided. 

2. As little of the bone as possible should be removed. The gouge may be 
applied to any carious or tuberculous cavities or patches that appear upon the 
surface of the freshly-cut bone ; and, in this way, shortening of tie bone by 
the saw may be materially avoided. 

:5. In young children the epiphysis should never be entirely removed, as it 
is on the gi'owth of this jwrtion of bone, or rather on that of the epiphysial 
cartilaginous layer adjoining the shaft, that the development of the bone in 
length is mainly dependent. 

4. In adults in whom the bone has attained its maximum longitudinal 
development, the epiphysis may be more freely removed, if necessary. But 
the shaft should not be encroached upon if it can be possibly avoided, and 
especial care should bo taken not to open the medullary canal. 

0. The periosteum should bo carefully preserved, being stripped off the bone 
where it is thickened and loosened|*and manipulated very gently, so that its 
\dtality may not be in any way impaired. 

6. It is of great importance not to confound bone softened by inflammation, 
but othermse healthy, or roughened deposits of new osseous matter, with that 
which is carious or necrosed. 

7. Skin, however redundant, should seldom if ever be cut away. The flaps, 
at first too large, soon shrink down to a proper size, and, if trimmed, are very 
apt to become too scanty. 

8. After^the operation, light dressings only should be used. As healing 
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always takes place by granulation, no accurate closing of the wound is neces¬ 
sary, but it is sufficient to lay the limb on a pillow, or well padded splint, and 
to apply water-dressing. When it begins to granulate, more accurate attention 
to position is required. 

!». The constitutional after-treatment should be nourishing or stimulating. 
As there uill be a great drain on the system, and a prolonged confinement to 
bed, the strength must be kept up under it by good diet. These operations 
are always serious; in many cases fully as much so as the amputation of a 
coiTcsponding part, or even more so, owing to the large wound that is often 
inflicted in the more extensive division of the bones; to the necessity of 
making the incisions in the midst of diseased or injured stnxctures; and to 
the more prolonged character of the after-treatment. Hence it is of esixeeial 
importance that the general health should be carefully maintained after these 
operations. 

10. Should caries or necrosis return after the operation, .secondary resection 
may be required. This I have done successfully at the hip, shouldei’, and 
elbow-joints. In the elbow, in one case I performed a third resection with 
perfect success ; the two previous operations, which had been perfbmied by 
other and different Surgeons, having failed. The success of these secondary 
resections will necessarily be greatly dependent on the possibility of establish¬ 
ing an improved state of the patient’s constitution. 

SXOISIOHS ox THB UFFXR XXmXMIXV. 

The whole of the upper extremity is subservient to the hand. It is to 
i*ender this more widely useful as an organ of prehension and of touch that the 
shoulder, the elbow, and the wrist-joints are endowed with varied and extensive 
movements. But the movements of each one of these joints so supplement those 
of the others, that any one articulation may be removed, and yet the limb be 
left with ff sufficient range and variety of movements to render the hand 
useful for all the ordinary purposes of life. The limb may be shortened, and 
it may be weakened ; and yet, if sufficient length and strength be left to enable 
the individual to use his hand, an immense gain will result. The limb without 
the hand would be an useless appendage. The hand left in its integrity is 
useful in a great variety of ways, however mutilated the other parts of tlus 
upper extremity may be. Hence, prorided the Surgeon can save the hand, 
he need not hesitate to sacrifice other portions of the limb ; and the shoulder, 
elbow, or wrist, may each and severally be removed, and the patient left in the 
possession of a most useful and efficient member ; shortened, it is true, and to 
a certain extent curtailed in its movements, but possessing all the delicate Jind 
intricate motions of the hand in full perfcyjtion and freedom. 

SHOUiiDEK-JOINT. —Bxcision of the shoulder-joint may bo required for two 
; conditions : 1. Disease, and 2. Compound and Comminuted Fracture of the 
articuh^ion. 

1. Exemon for Disease. —For disease, excision is not so commonly 
required in this as in many other articulations ; primary disease of the soft 
artiopjar structures of this joint not being very frequent, and, when it happens, 
usually terminating in false ankylosis, without suppuration. When carious 
and necrosed bon^ are met with about the shoulder, it will frequently be 
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found tliat the coracoid or acromion processes, or the scapular spine, are 
at fault rather than the osseous structures of the joint itself, and extraction 
of the sequestra formed there may prevent excision of the articulation. lu 
some cases a small sequestrum lying in a carious cavity in the head of the 
humerus may be removed by slitting up sinuses, without the necessity of 
excising the head of the bone. 

When excision has been requii’ed for disease of the shoulder-joint, it has 
usually been for caries commencing in the head of the humerus, especially in 
children and young adults. In these cases it will be usually found that the 
affection is limited to the head of the bone, which is the part primarily attacked. 
The glenoid cavity mostly escapes entirely, or, if it be implicated, it is so secon¬ 
darily and to a very limited extent. Although in malignant diseases excision 
has been practised, this operation is not iisually advisable in such cases. 
Bickersteth has successfully removed the head of the humerus for exostosis. 
In cases of intracapsnlar fi-acture through the neck of the humerus, with 
detachment of the head of the bone, disorganisation of the joint has 
resulted. This has been laid open, and the loose head of the bone removed 
in two instances by Brainurd of Chicago ; the patients recovering with useful 
limbs. 

Operation.—Partial Eaceision of the head of the humerus in some cases of 
caries hsis been practised by slitting up sinuses and the application of the gouge 
to the diseased osseous surface. Occasionally, as in cases reported by Fergusson 
and Sedillot, these operations have been attended by successful results. But 
not nnfrequently they fail in effecting a cure, the disease extending, and the 
sinuses not healing, so that eventually excision of the whole of the diseased 
head of the bone has been required. 

Complete Excision of the head of the humerus is the operation usually 
required. It may be practised in several different ways—the lines of incision 
through the soft parts being varied according to the conditions bf the case. 
They are always nuide on the front or outer side of the joint through the 
deltoid muscle, which must of necessity be more or less sacrificed. They 
consist of a single longitudinal vertical incision, and its modifications the “I 
and T shaped ones, and the elliptic U or flap operation. 

The operation by the single longitudinal incuion (Fig. 442) may be performed 
as follows. The patient lying on his back, the Surgeon enters the knife a little to 
the outside and above the coracoid process, and caiTics it downwards for about 
lour inches, cutting doun to the bone. He then looks for the long tendon of 
the biceps, and if it be found still undestroyed by disease, ho dissects it out 
from over the head of the humerus and has it held on one side with a blunt 
hook. The assistant then rotates the arm forcibly outwards, so as to bring the 
small tuberosity well into the wound, and the Surgeon dhidcs the tendon of 
the subscapularis and the iimcr side of the capsule of the joint. The aim being 
now rotated inwards, the three muscles inserted into the great tuberosity and 
the outer pari of the capsule are divided. The limb is now allowed to fall OA'er 
the edge of the table, and the assistant forces the head of the bone up into the 
wound, whilst the Surgeon divides the posterior part of the capsule, and care¬ 
fully clears the upper end of the bone all round. He now takes the limb in 
his owft hands and, having the soft parts w'oll retracted, he pushes the head of 
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the bone out of the wound so as to allow the easy application of the saw by 
which it is removed. Should the jmrts around the head of the bone be 
thickened, unyielding, and infiltrated by plastic matter, more space may be 
gained by making a short cross cut at the upper end of the longitudinal 
incision, and thus converting it into a modification of the -] or y. By this 
method of operating, the posterior circumflex artery and the circumflex nerve 
arc not divided, and but few vessels will be found to require ligature. The 
fibres of the deltoid are little interfered with, and if the incision be not carried 
too low, the insertion of the pectoralis major will be at most only pai’tially 
cut through. 

Should the extent of the disease or injtiry prove to be so great as to require 
the amputation of the limb, this may readily be done, as has been suggested by 
Spence of Edinburgh, by carrying the knife round the inner side of the limb, 
and so detaching the member, Avith due attention to those jjoints in connection 



Avith the axillary artery that haA C been described at p. 7+, a oI. I. The result, 
as seen by the annexed draAving (Fig. 44.S), is A’ery satisfactory. 

The elliptical operation of excision may be performed in the folloAVung 
way. 

The articulation may also be readily exposed by making a semilunar flap 
about three inches in length, commencing at the posterior part of the acro¬ 
mion, cutting across the line of insertion of the deltoid, and carried up to the 
outer side of the coracoid process. By a<few touches of the scalpel, a large 
flap composed of the deltoid muscle may thus be raised, and the diseased 
articulation faUy exposed. As the capsule and the ligaments are destroyed by 
the morbid action that has taken place in them, the head of the bone may readily 
be turned out of the glenoid cavity; and, being freed by a few touches of the 
knife, and isolated by passing a spatula behind it, may be removed Avith a 
luffrow saw (Fig. 444). The shaft of the humerus should be encroached upon as 
little as possible^ so tliat the arm may not be shortened more than is necessary. 
After t^ removal of the head of the bone, the glenoid cavity must be exa- 
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mined; if this be carious, it may be removed most conveniently by means 
of gouge-forceps and the 
gouge, care being taken 
that all diseased bone is 
thoroughly scooped away. 

After the operation, the flap 
must be laid down and re¬ 
tained in position by two 
points of suture, and the 
arm well supported in a 
sling, the elbow especially 
being raised. A pad should 
be placed in the axilla to 
prevent the tendency of 
the pectoralis major, teres 
major, and latissimus dorsi 
to draw the arm inwards. 

The union, which is by 
granulation, is usually sIoav, 
and must be conducted on 
ordinary princiiiles. 

Result .—The shoulder-joint in its normal condition possesses five distinct 
movements ; 1 . Rotation ; 2. Abduction and Elevation; 3. Adduction ; 4 and 5, 
movements in the antero-posterior direction. These movements vary greatly in 
importance in the course of the ordinary aflairs of life. The most useful arc 
those of abduction, and the two in the antero-posterior direction. These are 
requisite in all ordinary trades and for the guidance of the hand in most of the 
common occupations of life. The movements of elevation are seldom required 
except by those who follow climbing occupations, as sailors, masons, &c. Now 
the mode of performing the operation, as well as the operation itself^ wdll 
materially influence these diflereut movements. Thus, if the deltoid be cut 
completely across by means of an elliptical incision, the power of abduction of 
the arm and of its elevation, will be permanently lost. If its fibres be merely 
split by a longitudinal incision (Fig. 44^), they may be preserved or regained 
in great part. All those movements of rotation, &c., which are dependent on 
the actions of the muscles that are inserted into the tubercles of the humerus 
will be permanently lost; for, in all cases of caries of the head of the humerus 
requiring excision, the Surgeon will find it necessary to saw through the bone 
below the tubercles—in its suryical and not in its mvatmnkal neck. Hence 
the connections of the supraspintgjus and infraspinatus, the teres minor, 
and subscapularis will all be separated, and their action on the bone after¬ 
wards lost. But those muscles which adduct and which give the antero¬ 
posterior movements, viz., the coraco-brachialis, the biceps, the pectoralis major, 
latissimus dorsi, and teres major, will all be preserved in their integrity; 
and hence it is that the arm, after this excision, is capable of guiding the hand 
in so great a variety of useful under-handed movements. In the case of a 
man whose shoulder-joint I removed many years ago, I last saw the patient 
about fifteen years after the operation had been performed, and then found 
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that the upper end of the humerus had been drawn up hndemeafch and between 
the acromion and coracoid processes, where a false joint had formed. The 
arm was extremely useful, and all the parts below the elbow were well de¬ 
veloped. The upper arm was shortened by two and a half inches. 

Excision of the shoulder-joint is on the whole a very successful operation, 
jis regards life as well as Umb. Hodges has collected 50 cases of excision of 
the head of the humerus for disease : ’ of these, 8 died and 42 recovered from 
the operation. Of these 8 deaths, .8 only occurred before the third month, 
and 8 were from phthisis. In 2 only of the cases did the deaths appear to 
have been directly occasioned by the operation. In but 17 of these 50 cases 
was the glenoid cavity interfered with ; but it is a remarkable circumstance that 
in no fewer than 7 out of the 8 fatal cases this cavity was diseased, and re¬ 
quired either gouging, excising, or cauterisation. Thus it would appear that 
the chance of a fatal termination is greatly increased by the implication of the 
glenoid cavity. 

2. Excision for Compound and Comminuted Fracture. —When exci¬ 
sion of the shoulder-joint is required for compound and comminuted fracture 
from gmi-shot injury, the operation is of a loss formal character. The bullet- 
holes must Ije laid freely open in a longitudinal direction, or the deltoid even 
cut across at its superior attachment, all loose splinters removed, and the 
ragged and spiculated ends of bone cut off with pliers or narrow saw ; especial 
care being taken in manipulating towards the inner and imder sides of the 
joint, in the vicinity of the plexus of nerves and large vessels. Without 
going back to the earlier cases of Percy, Lan-ey, and other military Surgeons 
of the latter part of the last century, who frequently practised this operation 
with the happiest results, the more recent experience of the wars in Europe 
and America demonstrated its great utility, and that it ought invariably to be 
preferred to amputation at tlic shoulder-joint in all cases in which the large 
blood-vessels and nerv'es arc intact. Hodges states that in 90 recorded cases 
from all sources there were 25 deaths, or a mortality of 2(5 per cent. But in 
the Crimean war the result was much more satisfactory. Thus Baudens relates 
14 cases occumng in the Crimea, with only 1 death ; and in the British 
army, of 14 cases, 12 recovered; whilst of (SO amputations at the shoulder- 
joint 1!) were fatal. In the American war, the mortality in 575 cases of 
excision of the shoulder-joint was at the rate of 32-5 per cent. Primary 
excisions were more successful than secondary : the percentage of moi'tality in 
the former (252 in number) being 23’8, and in the secondary (893 in number> 
38'(5. 

Excision of the Scapula, partial or complete, may be required for caries, 
necrosis, or tumour of that bone. Caries^and necrosis do not very commonly 
affect the scapula primarily. “WTien the bone becomes the seat of these 
diseases, it will generally be found that the acromion and the siiino are the 
parts affected. In such cases the progress of disease is usually very slow, and 
it will generally be found that the carious bone may be effectually gouged out, 
or the Isequestrum extracted, by laying open sinuses, and thus exposing by 
frr^ular and informal ojierations the diseased osseous surface. The whole 
bone has, however, beconJe affected by necrosis, dry caries, and chronic inflam¬ 
mation to an incurable extent. In two instances the whole bone has been 
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excised for disease of this kind following amputation at the shoulder-joint for 
caries of the humerus. The operators were Rigaud of Strasburg, and Fer- 
gusson. Both cases did well. 

The preservation of the arm after removal of the scapula is a matter of very 
considerable importance. The Surgeon who first ventured on the bold opera¬ 
tion of Bemoval of the Whole Scapula was Oumming, in 1808. Gaetani 
Bey, in 1830, first amputated the arm and then proceeded to extirpate the 
shoulder-blade. In 181!) Liston removed the whole of the upper two-thirds 
of the scapula from a lad without sacrificing the arm. In ISSJH Luke remoA-ed 
nearly the whole of the scapula from a girl of fourteen for malignant disease, 
sawing across the bone throngh its neck and the root of the acromion, and 
thus leaving the glenoid cavity and the acromion process. Hayman, .Tanson, 
Wiitzer, afid Textor have all performed similar operations, removing the 
greater part of the bone, but leaving the glenoid cavity and more or loss oi' 
the parts above the spine. In 1837 Musscy (U.S.) excised the whole of the 
scapula and the clavicle for an enormous ostco-sarcoma ; the patient, a man, 
was, accoi’ding to Gross, in excellent health fifteen years after this operation. 
In ISSO Gross removed the vv^hole of the scapula, with the exception of the 
glenoid cavity by sawing through the neck of the bone, for an osteo-sarcoma 
weighing seven pounds. Indeed, the American Surgeons have distinguished 
themselves highly in this department of surgery. Thus, in 1838, McClellan 
removed the whole of the scapula with the clavicle for encephaloid disease, 
but the patient died. In tw'o cases Gilbert (U.S.) removed the scapula, half 
of the clavicle, and the upper extremity, one i)aticnt living a vv^eek, the other 
three months, after the operation. In 184.5 Mussey successfully operated by 
the reraov'al of the scapula, the outer ‘half of the clavicle, and the upper 
extremity. In the case of Gross, the only portion of the scapula left attached 
to the vrpper extremity was the glenoid cavity. In 185C S}Tne went a step 
further in this direction, and, by disarticulating the bone instead of sawing 
tlirough its neck, removed the scapula with all its ivrocesscs entii’e from a 
woman sev'cnty years of age,' also leaving the arm untouched. Since that 
period complete rcmov'al of the scapula, leaving the arm untouched, has been 
done sev'cral times by Syme, Jones of Jersey, Cock, Fergusson, Pollock, and 
others. The arm so left becomes useful, capable of performing all the under¬ 
hand movements and of lifting considerable weights ; and it may now be 
looked upon as an established rule in surgery that it should never be disarticu¬ 
lated unless it be the seat also of disease, rendering necessary that addition to 
the excision of the scapnla. Fergusson prefers sawing through the root of 
the acromion to disarticulating that process, so as to give greater roundness to 
the shoulder and to preserve the attechment of the trapezius. 

Partial Excision of tlie Scapula has usually been practised for tumours 
of that bone. The extent of bone requiring excision will necessarily vary 
greatly according to the size and character of the tiunour, and the severity of 
the operation will mainly depend upon whether it is the upper or the lower 
portion of the bone that is the seat of disease. 'When the tumour is formed 
of a fibroid or osseous structure and situated towards the lower angle of the 
bone, it may be exposed by a crucial orT-shaped incision, and the body of the 
bone sawn through transversely below its neck and spine. In such cases the 
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heemoiThage need not be very great, as the main trunk of the subscapular 
artery, or even the dorsal artery of the scapula, is not necessarily divided. If 
the tumour spring from and be connected with the spine and acromion, only 
projecting forwards over the shoulder and leaving the rest of the bonp sound, 
and the joint unaffected, it may be freely exposed, the spine of the scapula 
sawn or cut across with pliera, and the mass turned off from the point of the 
shoulder, Avithout injury to the articulation or the implication of vessels of 
any importance. 

When the tumour occupies the upper half of the scapula, the case is much 
more fonnidable, and the line of practice to be adopted must depend upon the 
parts invoh'cd. If the disease involve the body of the bone, encroaching upon 
the supra- or infra-spinous fossa, extending forwards into the axilla below the 
neck of the scapula, and thus coming into relation with the%nbscapular 
artery, it would bo wiser to remoA'e the whole bone, than to attempt the resec¬ 
tion of the upper half, leaving only the lower angle,, which would be useless to 
the patient. 

When the body of the scapula is involved in a morbid growth, extending 
over the greater part or Avhole of the subscapular or infraspinous region, and 
stretching forwards under the latissimus dorsi muscle into the axilla, the case 
becomes infinitely more serious, as not only must the whole of the scapula be 
removed, but the subscapular artery must Ije divided, and the axillary plexus 
of nerves and vessels brought into the field of operation. In these cases, also, 
the question as to the preservation or removal of the arm has to bo considered. 
Whenever the joint is sound, and the upper part of the limb free from disease, 
it should be preserved ; and, as these conditions usually exist Avhere the disease 
originates in the scapula, the contemporaneous or antecedent amputation of the 
arm is seldom required. 

Operation. —Excision of the scapula may be performed by exposing the bone 
freely by means of cracial or T incisions, extending from the acromial end of 
the claA-icle across the body and to the lower angle of the scapula. The flaps 
thus formed are then dissected up and turned back, the acromio-clavicular 
articulation, the clavicle itself, or the base of the acromion, is then to be cut 
through, the shoulder-joint opened, and the muscles attached to the coracoid 
process divided. The Surgeon may now adopt one of two courses; cither 
dissecting at once down into the axilla, dividing and securing the subscapular 
artery ; or he may cut across the muscles attached to the upper and back part 
of the scapula, pass his hand under the bone and draAv it forwards, then com¬ 
plete the division of its axillary attachments, thus reserving the most critical 
stage of the operation to the last, and having the bone more fully exposed and 
more completely under control than when tfche opposite course is pursued and 
the operation commenced at the axillary border. In this operation the hasmor- 
rhage is necessarily copious, and may be dangerous. In one of the earliest 
cases of removal of a portion of the scapula, in which Liston removed the upper 
part of that bone for a vascular tumour, the bleeding was frightful, and was 
only arrested by most energetic measures. 

In all cases in which the whole of the scapula is removed, the hasmorrhage 
must necessarily be considerable. The suprascapular and posterior scapular 
arteries bleed freely, but the haamorrhage from them and their branches is 
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i-eadily enough arrested. The critical part of the operation consists in the 
division of the subscapular artery. This should be resen’cd for the last part 
of the operation ; as the vessel is cut, it should immediately be seized by an 
assistant and tied at once. 

The after-dressing of the large wound left is simple, and is to be conducted 
on ordinary principles, the flaps being laid down and retained by a few points 
of suture. 

Sesnlt. —The result of the operation is satisfactory, by far the larger pro¬ 
portion of jiatients on Avhom it has been practised having made quick recoveries 
from the operation, even though some have succumbed at an early period to 
a recurrence of the disease for which it was practised. Indeed, the danger is 
much less than might at first be supposed from an operation of such magnitude. 

OuAvrci#.—The clavicle may require to be partially or wholly excised. In 
caries or necrosis of this bone, portions of it may be gouged away or extracted 
without much difficulty, the bone being rarely affected through its Avholc thick¬ 
ness, and its posterior part consequently not requiring removal; but Avhen, in 
consequence of the groAvth of tumours, the removal of the whole or greater part 
of the bone is required, the operation is one of the most hazardous in surgery, 
as a glance at the anatomy of the parts lying beneath the bone, and encroached 
upon by the moi-bid growth, will indicate. In 1828 Mott excised the clavicle 
for an osteo-sarcoma which measm-ed four inches in diameter. This operation 
was one of great difficulty ; it occupied four hours in its performance, and forty 
ligatures were required to restrain the hjemorrhage. The subclavian A’ein, 
thoracic duct, and phrenic nerve were exposed, but the patient made a good 
rocoA cry, and Avas alive many years after the operation had been performed. 
Similar operations, but not perhaps of quite so formidable a character, have 
been performed by ‘VVari’en, Travers, Curtis of Chicago, Cooper of San Fran¬ 
cisco, and other Surgeons. It is obAiously impossible to lay doAvn definite 
rules for the x)crformancc of an operation in AiV'hich the circumstances must vary 
so greatly in each case as in this, and for the safe conduct of Avhich the Surgeon 
must be mainly indebted to his anatomical knoAvlcdge'. It may be stated 
genei-ally that the bone requires to be exposed by a free incision along its whole 
length : it is then saAvu across or disarticulated at its acromial articulation, and 
carefully dissected out in a direction from without inwards, the sternal'end 
being forcibly twisted outwards, and its ligamentous connections carefully 
divided, care being tiiken to preserve the important vascular and nervous 
structures in the lower posterior cervical region, and to prevent the entry of 
air into any cut A'ein by the ligature of the vessel before its division. The 
sternal end only of the clavicle has been excised by Davie of Bungay in a case 
ill which dislocation backAvards had j:esulted from defonnity of the spine, and 
the luxated end, gradually pressing upon the oesophagus, threatened the life of 
the patient. The bone was cut through by meam of a Hoy’s saw about an 
inch from its sternal end, and, the stemo-clavicular ligaments having been 
divided, the portion of bone was forcibly elevated, and at last extracted. 

EiiBOW-JOlNT. —In tracing the history of the introduction of excision of the 
elbow-joint into surgical practice, we find, as is the case in several other parts, 
that it was first partially and then wholly done for injury, and proposed by 
one Surgeon and eventually practised by another for disease. 
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Thus in 1758 or 1759, Wainman, in a case of compound dislocation of the 
joint, sawed off the lower end of the humerus just above the fossa, leaving the 
patient with a flexible and useful arm. Tyne, of Gloucester, did the same, 
removing two and a half inches of the lower end of the humerus, in a case of 



Fig. 445,—Excision of tlie Elliow. 


Compound dislocation. Justamond, of th? Westminster Hospital, was the fiy t 
to operate in a case of disease : this he did in 1775, removing the olecranon 
and two inches of the ulna. Park proposed, but did not have an opportunity 
of practising, the complete extirpation of the joint. This was done for the 
first time by Moreau, senior, in 1794, and again by Moreau, junior, in 1797. 
Little was done from this time until the operation was revived by the Surgeons 
of Leeds; in 1818 by Stansfield, in 1819 by Chorley and Hey. It then made 
rapid progress in professional estimation, and was specially largely practised by 
Syme and Liston, and the Surgeons of the Edinburgh Infirmary. The excision 
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of the elbow-joint has been more frequently practised than that of any other 
of the articulations, and the result has upon the whole been far more satis¬ 
factory. 

This operation may be required, 1, for Chronic Disease of the Joint j 2, for 
Osseous Ankylosis ; and 8, for Compound Fractures and Dislocations. 

1. In cases in which the elbow-joint requires to be excised for strumous 
disease in young persons, it will generally be found that, after morbid action has 
existed for a considerable time in the joint, the limb will have become useless, 
and the soft parts around the joint swollen, spongy, and perforated by fistulous 
openings. When disease of this joint occurs in the middle-aged adult, the 
mischief will usually be found to be principally seated in the bones, the articular 
stmetiues being only secondarily involved. In these cases there will often be 
very little external e^^dence of mischief, merely one or two fistulous apertures 
leading down to carious or necrosed bone in the condyles or the olecranon, the 
joint being permanently flexed and swollen, and the arm so useless that it can¬ 
not support the weight of the hand. On exposing the articulation, perhaps 
caries, with comifiete destruction of the cartilage, with or without necrosis of 
the articular ends, and with loose pieces of dead bone lying in the hoUow of the 
olecranon, or in one of the condyles, may be found. Most commonly the radius 
is the last bone that is afiected, the ulna and the articular end of the humerus 
being generally first diseased. 

2. If osseous anhylosis have occurred, whether in the straight or in the bent 
position, excision or simple division of a portion of the consolidated bone may 
advantageously be practised. This operation was first done in 1827, by Ehea 
Barton of Philadelphia. When the elbow is ankylosed in the straight position, 
the arm is quite useless j and any operation by which flexion of the limb can 
he obtained, even without mobility of the joint, will add most materially to 
the patient’s comfort, rendering the hand available for most purposes of life. 
In (;a8es of anyidar osseous ankylosis of the elbow, the bony union should be 
sawn across, or a wedge-shaped piece removed, so that an useful and movable 
articulation may be substituted for one that is rigid and fixed. 

8. In cases of compound fracture or dislocation of the elbow-joint, more or 
less complete resection of the protruding, and possibly splintered fragments, 
may be required (pp. 41G and 489, Vol. I.). 

Operation. —Excision of the elbow-joint may bo performed by three differ¬ 
ent luocedures, viz., the H, the |—shaped, or the simple longitudinal incision. 
Each method has its advocates. The H-shaped operation consists in making 
an incision parallel to, and a little to the radial side of, the ulnar nerve, 
another along the outer side of the joint, and uniting the two by a cross cut, 
dissecting up and down two square ftaps, and clearing the bones laterally. It 
was soon found by Surgeons that by this method a very unnecessary amount 
of incision was practised ; and accordingly the vertical cut along the outer side 
was dispensed with, and the |—shaped operation necessarily adopted. This 
consists in making the longitudinal incision parallel to, and a little to the 
radial side of the ulnar nerve, and the cross cut over the olecranon to . the outer 
side of the joint. More recently stiU, it has been found that this incision may 
be still further simplified, and that the cross-cut may be entirely done away 
with, and the operation reduced to a single longitudinal incision carried nearly 
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over the centre of this joint in the middle line from above downwards. In 
comparing these different methods of operating, I decidedly give the preference 
to the single longitudinal incision, as being quite sufficient in all ordinary 
cases for the complete.,and easy removal of the articulation. Should the soft 
structures towards the outer side of the joint not yield sufficiently, a cross cut 
can at once be made, so as to liberate them, and give the Surgeon more room, 
by turning up the two triangular flaps that will thus be formed. 

The following is a detail of the successive steps of the operation as practised 
by the |—shaped or the single longitudinal incision. The arm being held across 
the chest, the perpendicular cut should be made parallel to, and a line or two 
to the outer side of, the ulnar nerve ; being commenced at least two inches 



Fig. 446.—Excision of Elbow-Joint: |—sliajicil 
Jucisiuii. 
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Fig. 447. — Exc.isioii of 
Elbow by h—slittl'od In«i- 
sion. Bonos exiiosod. Ulnar 
Nerve indistinctly seen. 


above the point of the olecranon, and carried down to about three inches below 
it. The transverse incision may then, if i^^ssary, be made directly across the 
end of the olecranon, to the outer side of the joint, and extended as far as the 
extremity of the outer condyle (Fig. 446). The two triangular flaps thus 
made must be dissected up, the knife being carried close to the bones (Fig. 
447). Or the transverse incision may be dispensed with, and the bones 
readily exposed and turned out by the third method, that of the single perpen¬ 
dicular incision (Fig. 448). This must be of sufficient length to allow of the 
sides being held well apart, and then it corsstitutes the simplest plan of excising 
the elbow that can well be devised. After the bones have been fairly exposed, 
they must be cleared to the inner side of the joint. In carrying the incision 
in this direction, the edge of the knife should always be ^ept against the 
bones, and their sinuosities closely followed, so that the ulnar nerve, being 
dissected out from behind the inner condyle, may eojape injury. If the 
incision be properly planned, and the knife kept in contact with the bone, the 
nerve ought not to be exposed during the operation, more particularly as it is 
usually embedded in a quantity of |dastic tissue, l^en the posterior part of 
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the joint has been laid bare in this way, the knife should be carried round the 
tip of the olecranon, and this process removed by cutting-pliers. By forcibly 
bending the- joint, pushing the forearm upwards, and lightly touching the 
ligaments with the point of the knife, the interior of the articulation will be 
fully exposed. By means of a small narrow saw, the articular end of the 
hmnerus is separated from the rest of the bone ; the upper end of the ulna 
and the head of the radius may either be removed in this way, or by means of 
cutting-pliers. There is never any necessity to place a spatula before the 
bones, as the parts of importance anterior to the joint could not easily be 
wounded, being completely protected by the brachialis anticus. The ulnar 
nerve will occasionally, however, be in some danger, and it must be guarded or 
drawn on one side by a bent copper spatula. Should any sinuses exist, espe¬ 
cially towards the inner side of the arm, they had better be left untouched. 3 
have more than once known the ulnar nerve cut across by the Surgeon in 
laying open what appeared to be very superficial sinuses in this situation. In 
this operation it is of great consequence, so far as the after-utility of the arm 
is concerned, not to remove more of the bones lengthwise than is absolutely 
necessary ; the shaft of tlie humerus, for instance, should never be encroached 
upon, but it wiU be quite sufficient to limit the excision to the articular sur¬ 
face ; should any carious isortions of bone extend beyond this, I think it is 
better to scoop them oitt with the gouge than to remove them in any other 
way. The excision of the ulna and radius should not be carried so low as to 
divide the insertions of the Itrachialis anticus and biceps. After opening the 
articulation, a,practical question of considerable importance often arises ; viz., 
to what extent the resection of the articular ends should be carried. If they 
be all diseiised, there can of course be no doubt as to the propriety of remo\ang 
the cnd§ of the three bones. 80 , also, if the humerus and ulna be diseased, the 
head of the radius should be cut off oxi a level with the section of the ulna. 
But the important point is, whether, in the event of only one bone being 
implicated, by disease or injury, the Surgeon should limit himself to the 
excision of this alone, or should remove the other two. Formerly, in accord¬ 
ance with the principle of conservative surgery, that diseased or injured parts 
alone should be sacrificed, I have advocated leaving the healthy articular ends, 
and only removing that which was diseased ; but increasing experience has 
convinced me that the practice is erroneous, and that, if the joint be only 
partially excised, ankylosis is more apt to ensue than when the whole of the 
three articulM ends are extirpated. I would therefore advise that, in cases of 
caries involving the elbow-joint, the whole of the articulation be removed, as 
well as in those cases in which operation is required in consequence of com¬ 
minuted and compound fracture of only one of the bones ; as, for instance, 
when the lower epiphysis of the humerus, or the upper end of the ulna only, is 
the seat of such injury. In excision of the elbow for faulty osseous ankylosis, 
a piece of the united bones about three-quarters of an inch to an inch in length 
should be sawn out; transverse, not wedge-shaped, cuts should be made, and 
the piece of bone removed must correspond to and include equal portions of 
humerus and of ulna. 

In some instances no vessels require ligature, though th^e may be free 
general oozing; but most commonly one or two must be tied. In several cases. 
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it is said, the bleeding has proved extremely troublesome. This, however, I 
have never seen. After the operation, the limb should be laid upon pillows, 
nearly in the extended positiop, so that the cut portions of bones may be in 
close approximation with one another. If the excision have been practised 
through a single straight incision,- there -veill be but little if any gaping of the 
wound, the flaps falling closely together. If any transverse cuts have been 
made, the edges cannot so readily be brought into apposition. At the end of 
a week or ten days, when granulations have sprung up, the arm may be put 
on a slightly bent leather splint, and, as the healing process goes on, this may 
gradually be flexed, until at last it is brought to a right angle. The fibrous 
union that takes place between the bones will be closer, and a more compact 
and useful false joint wifi, form, than if the osseous surfaces be too widely 
separated in the first instance, and be allowed to unite by a lengthened liga¬ 
mentous tissue. Until the contraction of the cicatrix has fully taken place, 
and the neighbouring tissues are quite firm, the joint should be supported by 
one lateral leather splint on the inner side of the arm. The splint should then 
be removed, the arm -put in a sling, and passive motion had recourse to, in 
order to prevent osseous ankylosis. Should there appear to be, as sometimes 
happens in children, a special tendency to this, the limb may be laid, before 
cicatrisation has taken place, upon a splint jointed opposite the elbow. Much 
of the success in the result of excision of this, as of other joints, will depend 
upon the care and attention bestowed on the after-treatment of the case. The 
position of the parts and the relation of the bones to one another should be 
scrupulously attended to, bagging of matter prevented, and exuberant granu¬ 
lations repressed. At the same time, the patient’s strength must be kept up 

by constant attention to diet, fresh 
air, &c. In this way good liga¬ 
mentous union will take place. In 
two cases which I have had the 
opportunity of dissecting, one sixteen 
months and the other two years and 
a half after the operation, it was 
found that the ends of the bones 
were rounded and firmly united by 
a dense fibroid or ligamentous strnc- 



Fig. 449.— AnT\ after Excision of EITiow. 


ture. In this way a most excellent and useful limb will result, having the 
four moveme^i of fle;xion, extension, pronation, and supination nearly perfect, 
with but littlP^eformity, as may be seen by the accompanying cut (Fig. 
449),. which.waA taken nearly two years after operation from a patient of mine. 
A coachman, who^ elbow-joint I exci8ed,«-wa8 able to drive, to lift a pail of 
water, and to do all the duties of his employment, nearly as well as if the 
arm had retained its normal condition. 

Should recurrence of disease take place, resection may be again resorted to 
with success. In one case, indeed, which had been unsuccessfully operated on 
twice by other Surgeons, I excised the bones about the elbow for the third 
time with complete success, removing a considerable portion, nearly three 
inchw, of the necrosed shaft of the humerus, and the carious upper ends of the 
radius and ulna. In this case, which M'as that of a boy about fomteen years 
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of age, complete recovery took place. He had a most useful arm, regaining 
the four movements of the joint, pronation, supination, flexion, and exten¬ 
sion, and this notwithstanding his being of a jnost strumous habit. Six 
months after the excision he was obliged to have one thigh amputated for 
disease of the bone, and he eventually died at the end of tAvo and a half years, 
of caries of the spine. 

Results. —Excision of the elbow-joint, so far as life is concerned, is a very 
successful operation. The result, when it is practised for compound ftacture 
or dislocation, has l^een already stated at pp. 41(5,489, Vol. I. "When practised 
for disease it is equally satisfactory; and indeed death can only occur from 
some unforeseen and accidental complication, such as may and docs follow any 
operation. I have lost only one patient out of veiy many in whom I have 
excised the elbow-joint. The principal danger after this operation arises from 
difluse suppuration of the meduUary canal of the humerus. I have seen this 
happen in tAVo fatal cases in the practice of others, phlebitis and pyaemia de¬ 
veloping themsofres in a secondary manner in both instances ; smd in a third, 
in which the patient lost his life, it is probable that death, which Avas attributed 
to pneumonia, remotely occurred from the same cause. 

The result, so far as utility of limb is concerned, is equally satisfactory. If 
luoper care be paid to the after-treatment, a strong arm, useful for all the 
pmposes of life, with an articulation capable of the four noi’mal moA’ements of 
the joint, viz., hexiou, extension, pronation, and supination. If the whole of 
the articular ends be excised, and if pjissive motion be employed, or the limb 
be kept suspended in a sling merely without splints after a few Aveeks have 
elapsed, ankylosis Avill but very rarely take place. Should there be danger of 
this occun’cncc, the patient should be put under chloroform, and forcible 
flexion and extension employed, or the limb placed on a splint with a hinge- 
joint and racket apparatus, Avhich will admit of its being moved daily by the 
Simgcon; care being taken that it be kept flexed rather than extended. Undue 
mobility is rare ; I liavo never seen it foUow excision for disease, but haA'e met 
with it in one case—that of a young Avoman, the lower end of whose humerus 
was completely disorganised by a fall, and the elbow-joint opened. In this 
case the loAver epiphysis of the humerus Avas excised, together with the 
articular ends of ^the ulna and radius. A good recovery took place ; but, 
although eA'ery care Avas taken to support the limb on splints, a very movable 
joint Avas left. This I attributed to the Avhole of the lower epiphysis of the 
humerus having been extirpated, and the union taking place between its shaft 
and the bones of the forearm in an imperfect manner. 

Ulka or liAWus.—One or other of the bones of the forearm has occasion¬ 
ally been excised with advantage, leaving a sufficiently useful limb Avith good 
power in the hand. Oaomochan of New York and Jones of Jersey have suc¬ 
cessfully excised the whole ulna. In a case recorded, by Weist (U.S.) nearly 
the whole ulna was removed on account of gunshot wound. Care was taken 
to preserve as much as possible of the periosteum ; and reproduction of the 
bone, forming a very useful limb, had taken place at the end of a year. Butts 
of Virginia has removed the whole radius. In a woman who was under my 
care about twenty years ago, I also resected successfiilly the whole radiu^ with 
the exception of its articular head, which Avas sound (Fig. 451); and an useful 
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arm, of which the annexed figure is a good representation, was left (Fig. 450). 
After a time the hand gradually inclines towards the ra^al side of the arm: 
but, although the articulation between it and the forearm is but a slender one 




Vig. 451.—Tlie Kadliis after Roiuovul. 


through the medium of the ulna, a very useful member will be left. These 
operations do not require any specific rules for their performance ; the bone is 
exposed by a long incision in the direction of‘ and made by slitting up, the 
sinuses that burrow amongst the muscles, and is then carefully dissected out 
from the parts amongst which it lies; especial care being taken to preserve the 
periosteum and any new bony deposits that may already have been formed. In 
one case in which the elbow-joint was involved, and the radius diseased, in¬ 
stead of amputating the limb I obtained an excellent result by the excision of 
the articulation as well as of the affected bone. The patient, a builder about 
thirty years of age, was able, four years after the operation, to use his hand 
not only in all the ordinary jiurposes of life, but also in his trade. 

The Olecranon has been successMly removed in some instances ; for dis¬ 
ease by Birkett of Guy’s Hospital; and on account of non-union after fracture 
by Newman of Stamford. In each case an useful arm was retained. 

Wrist. —Excision of the Wrist is an operation that has hitherto found less 
favour with Surgeons than the removal,of other joints. Two objections have 
been urged against it. The first is that, when the carpus is diseased, the 
morbid action veiy often rapidly extends, with great constitutional irritation, 
to all the small bones that enter into its formation ; and although in some 
cases a few of these may have been successfully taken away, yet methodical 
excision of the whole of the joint has either been attended by persistence of 
the disease in the soft, parts, or followed by a stiff and useless hand and arm. 
The second objection to excision of the wrist consists in the superficial character 
of the articulation, and its close connection ’with the flexor and extensor ten¬ 
dons ; hence, when the wound cicatrises, consolidation of these and of their 
sheaths is apt to result, and loss of that utility of hand, the preservation of 
which should be the great object in the performance of the operation, is 
entailed. I had a case, however, in 1858, in the person of a middle-aged man, 
in whom the whole of the carpus and a portion of the bases of the metacarpal 
bones were removed, and who recovered with a very useful hand, with some 
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power of flexing and extending the wrist, and with very considerable mobility 
of the fingers; and within the last few years the operation has been sereral 
times performed with more successful results than had been anticipated. To 
Lister of Edinbxu-gh, and West of ^Birmingham, is principally due the merit 
of showing the practicability of the operation. The mode of operating 
planned by the former of these Surgeons will be here described. But before 
giving the details of this operation, it naay be well to mention the principles 
on Avhich it is founded. On looking at the movements of the Avrist-joint, it 
will be seen that they are far fewer and more limited than those of either of 
the other joints of the upper extremity. In fact, they are but two in number, 
viz., flexion and extension, and flexion can rarely be carried to a right angle. 
The hand as an organ may be perfectly useful though these movements be lost, 
and, Avhen lost, they arc supplemented by the antero-posterior movements of the 
elbow. But the hand cannot be left useful if the flexion and extension of the 
fingers be interfered with seriously. Now the essential principle of Lister’s 
operation appears to me to consist in saving these, Avhilst those of the wrist are 
necessarily sacrificed. If we look at the tendons that surround the Avrist, we shall 
find them divisible into fi\'e groups : 1. Those special to the thumb ; 2. The 
e.xtcnsors of the fingers ; 3. The flexors of the fingers ; 4 and 5. The exten¬ 
sors and the flexors of the w’rist. Noav the incisions are so planned as to save 
absolutely the whole of the first three groups, and only to divide the tendons 
of the AA'iist proper. Hence the result of the operation is to enable the patient 
to recover Avith good movement of flexion and extension in the fingers and of 
the thumb as an opponent to the hand, but Avith the comparatively slight 
inconA cnieuce of a stiif Avrist. 

Ulster’s Operation. —From the result of tAvo cases of severe injury to the 
wrist-joint, Avhich recoA'ored Avith useful hands. Lister was led to the conclusion 
that, wfith proper after-treatment, the tendons about the Avrist might be very 
freely handled Avithout permanent stiffness necessarily resulting. At the same 
time, he hoped by remoAong the whole of the cartilaginous surfaces to be able 
to prcA’ent recurrence of the disease—which is the common ending of oases of 
partial excision of the Avrist-joint for caries of the carpus. At the time when 
he published his papers, he had performed the operation of excision of the 
Avrist fifteen times. The method of ,o|perating was essentially the same in 
all; various small details being altered as experience suggested. The opera¬ 
tion, as he noAV performs it, is done as follows. ^ Before commencing, 
Esmarch’s bandage and tourniquet should be applied, as Avithout them the 
oozing of blood interferes considerably Avith the operation. Any adhesions 
of the tendons then existing may be forcibly broken dowm by proving the 
joints. An incision is then made “^om about the middl^df th,e dorsal aspect 
of the radius, on a level with the styloid process, downwards and outwards 
towards the inner side of the metacarpo-phalangeal articulation of the thumb; 
but, on reaching the line of the radial border of the metacarpal bone of the 
index finger, it is c^fried doAvnwards longitudinally for half the length of that 
bone.” This incision should commence in the angle formed by the tendons of 
the common extensor of the fingers and the extensor secundi intemodii pollicis, 
and the upper part should run parallel to the latter tendon, but without injuring 
it. The tendon of the extensor carpi radialis brevior Avill be cut, but that of the 
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longior will escape for the present, and the angle formed by the two parts of 
the incision should be close to the inner side of its insertion. If the first part 
of the incision be carried too far, there is danger of wounding the radial artery. 
The soft parts are then to be separated carefully from the bones on the radial 
side of the incision, the tendon of the extensor carpi radialis longior being now 
cut as close to its insertion as possible. The tendon of the extensor secundi in- 
temodii pollicis and the radial artery are to be pushed outwards out of the way. 
The trapezium must then be separated from the rest of the carpus by cutting 
in the longitudinal part of the incision with the bone-forceps. , The soft parts 
on the ulnar side of the radial incision are now to bo dissected up as far as can 
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be couTcniently done, the remainder being raised from the ulnar incision. 
While this is being done, the tendons must be relaxed by extending the joint. 
The trapezium is not to bo removed yet, as any attempt to dissect it out before 
removing the rest of the carpus would endanger the radial artery and the ten¬ 
don of the flexor carpi radialis. The ulnar incision is now to be made. It must 
be a free incision, commencing at least twa inches above the end of the ulna and 
immediately to the palmar aspect of the bone, and carried directly do^vnwards 
between the flexor carpi ulnaris and the ulna, and then straight on as fer as 
the middle of the palmar aspect of the fifth metacarpal bone. The tendons 
and soft parts on the dorsum of the carpus are now to he completely i-aised. 
In doing this the tendons must be relaxed, and they are to be raised as little 
as possible from the radius or metacarpus. The extensor carpi ulnaris is to 
be cut as near its insertion as possible, and the dorsal and internal lateral liga¬ 
ments may now be divided. Then the soft parts are to be raised from the 
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palmar aspect The knife must be carried close to the ulna, so as not to 
wound the artery and nerve. The pisiform bone is to be separated and left 
attached to the tendon of the flexor carpi ulnaris, which is not to be cut. The 
flexor tendons are to bo raised from the metacarpal bones, but in doing this 
the hook of the unciform bone must be clipped off with the bone-forceps, and 
care must be taken not to cut below the bases of the metacarpal bones, for 
fear of wounding the deep palmar arch. .The tendons must be relaxed during 
this part of the operation by flexing the wrist. The bone-forceps may now 
be introduced, first between the carpus and radius, and then between the 
carpus and metacarpus ; by this means the Avhole of the carpal bones (except 
the trapezium and the pisiform bone) arc separated from their connections, and 
may be extracted in one mass with a larger pair of sequestrum-forceps, any 
bands which retain them being touched with a knife. 

The ends of the radius and ulna may now be easily protruded from the ulnar 
Avound. If on examination they be found only slightly diseased, the ulna may 
be sawn obliquely so as only to remove its articular surface and to leave almost 
the whole of the styloid process. A thin slice may be taken off the end of the 
radius, so as only just to remove the cartilaginous surface ; and its articular 
surfiice for the ulna may be remoAod by cutting longitudinally Avith the bone- 
forceps. By leiiving the ulna as long as possible and by saAdng the styloid 
process, the tendency to displacement to the ulnar side is somewhat counteracted. 
If the bones be extensiv'cly diseased, the gouge and bone-pliers must be used 
freely. The next step is to expose the bases of the metacaqjal bones, and to 
treat them in the same Avay as the radius and uhia, saA'ing as much bone as 
possible, but' removing all cartilaginous surfaces. The second and third are 
most easily protruded from the radial, and the fourth and fifth from the ulnar 
AA'ound. The trajjczium may then be dissected out, being held in a strong pair 
of forceps. In doing this care must be taken, first, not to Avound the radial 
artery, Avhich is in close relation with its outer side ; and, secondly, not to cut 
the tendon of the flexor carpi radialis Avhich lies in its groove. When the 
trapezium is removed, the base of the metacarpal bone of the thumb may be 
pushed up and cut off with the bone-pliers. It is better to remove it, as it may 
suffer from recurrence of the disease, and by its removal the thumb is reduced 
in length to the same extent as the fingers. Lastly, the pisiform bone may be 
examined, and either removed entirely, or its cartilaginous surface cut off, as the 
case requires. During the operation, the only tendons necessarily divided arc 
the extensors of the Avrist. The flexor carpi radialis may escape, from its 
attachment being situated Ioav on the bases of the second and third metacarpal 
bones, and the flexor ulnaris is left attached to the pisiform bone. All the 
extensors of the thumb should be*uninjured. All the tendons necessarily 
divided must be cut as long as possible, so that they may form new attach¬ 
ments in the most advantageous positions; and, in raising the flexor and 
extensor tendons they must be disturbed as little as possible. 

After-treatment .—The radial wound may be 61osely united Avith sutures. The 
ulnar wound may be closed at each end, but the middle of the wound is to be kept 
open by means of an india-rubber drainage Cube to allow free exit of discharge. 
The hand is to be placed on a splint. The most convenient is a simple Avooden 
splint, “ with an obtuse-angled piece of thick cork ” stuck on it so as to maintain 
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the hand in a state of semi-flexion, with the wrist slightly extended (Fig. 464). 
The thumb is supported by a bar of cork stuck on the under surface so as to 
project at the side (Fig. 465). The two great objects in after-treatment are 
to get the fingers perfectly movable and the wrist firm. For these purposes 



Fig. 454.—nistei-'a Sl>Unt with Cork 8un>ort for Hnml. 



Fig. 455. - ilaiul after Excision of Wrist, laid on Siiliut. 


passive motion must be commenced as early as the second day in the fingers, 
each being bent and extended every day fully, while the wrist is kept finnly on 
the splint and disturbed as little as possible during the treatment of the fingers. 
Pronation and supination must not be too long neglected. Passive motion 
must be maintained as long as there is any tendency to the formation of adhe¬ 
sions in the sheaths of the tendons. As the hand becomes stronger, the part 
of the splint supporting the fingers may be cut off. The patient must continue 
some support as long as he feels any weakness in the wrist. There is often 
some tendency to dropping of the wrist to the ulnai’ side, which is best counter¬ 
acted by a properly constructed gutta-percha splint. The thumb is apt to be 
drawn in towards the index finger ; this must be prevented by a thick pad of 
lint kept from the earliest time between the two. 

The essential points are, firat, exact attention to all the details of the opera¬ 
tion, and next, a careful and patiently conducted after-treatment. 

Bpesults. —Hinco Lister described his method of operating, excision of the 
wrist for disease has in several instances been practised successfully by West 
(five cases), (lillespie, and other Surgeons. In military surgery, however, ac¬ 
cording to the statistics of the American war, the results of the operation have 
been far from encouraging in regard to the amount of mobility left to the 
hand. 

Hand. —In the removal of diseased or injured portions of the hand, it is, as 
a general rule, of the greatest importance to sacrifice as little as possible of the 
healthy or uninjured structures.. In all operations on the hand, indeed, we 
must have two great principles in view—the preservation of the utility of the 
member, and the maintenance, so far as practicable, of its symmetry. Utility 
is necessarily the primary consideration ; but if a part be not useful, it may, as 
in the case of the head of the middle metacarpal bone in amputation of the 
corresponding finger, be sacrificed for the purpose of preserving the symmetry 
of the maimed limb. The hand is the organ of prehmsion and of touch; and 
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in all operations applied to it we should endeavour, as far as practicable, to 
maintain its efficiency in both these respects. It is also of importance to bear 
in mind that two great classes of actions can be carried out by the hand— 
those that require force, and those that require delicacy of manipulation rather 
than strength. By a surgical operation we may sometimes succeed in preserv¬ 
ing one, though we are compelled to sacrifice the other; and in this respect, 
T)ur procedure should be a good deal influenced by the occupation of the patient. 
Thus, by partial excision, we may leave a hand that would enable a clerk to 
hold his pen, but which would be almost useless to a labomer or blacksmith. 

In looking at the hand from a surgical point of view, we may consider it as 
being composed of two constituents—the hand proper, and the Thumh; the 
thumb being an accessoiy hand, an opponent to the rest of the member, tlirough 
the medium of which the movements of ab- and ad-duction are chiefly performed, 
and without which the member is susceptible of a comparatively limited utility, 
being capable of little beyond flexion and extension. Hence the thumb is of 
equal importance to the rest of the hand : and the preservation of its three 
bones is as much to be considered as that of the remaining sixteen that enter 
into the conformation of the metacarpus and fingers. In all cases of injury or 
disease implicating the thumb, eveiy effort ought to be made for its preserva¬ 
tion. Even if it be left stiffened-and incapable of flexion, it will be a most 
useful opponent to the rest of the hand. Should it be found necessary to 
shorten it, care must be taken that as little curtailment as possible be prac¬ 
tised : a ix)rtion of a phalanx, or its metacarpal bone even, is of essential utility 
in giving strength and breadth to the grasp of the hand. In cases of disease, 
a very useful member may be left by the removal of a portion or the whole of 
the ungual phalanx, of the metacaipo-phalangcal articulation, or even by the 
excision of the metacarpal bone, the phalanges being left. These various 
operations are easy of performance ; an incision through the diseased and dis¬ 
organised soft parts will expose the necrosed bone or carious joint, which must 
be removed by cutting-pliers or a naiTow saw. 

When the thumb has been forced back, or badly lacerated by powder-flask 
or gun-bari’el explosions, it may often be saved by being replaced and main¬ 
tained in position on a sph'nt, with light water-dressi,ng over it; and, should 
amputation be required, it must be done in accordance with the rule just 
mentioned, of saving as much as possible of the injured part. 

In the conservative surgery of the Fingers the preservation of flexion and 
extension in the part left is the main thing to be aimed at; a rigid stump is 
always in the way. The preservation of those movements becomes more im¬ 
portant in proportion as the palm is approached. It is of more consequence 
that the proximal phalanx, which carries the rest with it, should be capable of 
being bent into the palm, than that the distal can be flexed on the second. If 
the proximal phalanx can be bent down, a very small degree of movement in 
the distal one will be sufficient to furnish pliability enough in the finger to make 
it an useful member; but if the proximal one be stiffened, no amount of 
mobility in the distal phalanx can make it useful. 

In preserving these movements, it is necessary to be particularly careful of 
the sheaths of the tendons. If they be in any way opened or injured, it will 
generally bo found either that the tendon sloughs, or that it becomes con- 
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solidated, and matted to its sheath in such a way that all movement is lost, or 
at least greatly impaired. 

The only phalanx that can be excised with advantage is the distal one. It 
often happens, in the destructive disorganisation which results from whitlow, 
that this necroses ; when, instead of amputating the end of the finger, it may 
be removed by an incision on its palmar aspect. Disease of the phalangeal 
ai’ticulations usually leads to amputation of the affected finger. The rules for 
performing these various operations have already been laid down at pp. 02 et 
fseq., Vol. I., to which I must refer the reader. 

Resection of the Metacarpal Bone, either of the thumb or index finger, 
without the removal of the coiresponding digit, is occasionally required, moie 
particularly in cases of injury ; it may readily be done by making a longitudinal 
incision over the dorsal a.spect of the bone to be removed, carefully detaching 
it from smTomiding parts by keeping the edge of the knife close against the 
bone, {^voiding the tendons, and then either disarticulating, or (what is jire- 
ferable) cutting across the neck of the carpal end of the bone, turning it out, 
and separating it from any distal attachments which it may retain. After the 
removal of the metacarpal bone of the index finger in this w'ay, but little 
deformity results, and a very useful hand will be left, more particularly in 
children, on whom I have moi’e than once had occasion to practise this partial 
resection ^vith success. 1 f the periosteum be saved, the bone may be to some 
extent reproduced, but in order to obtain this result it is necessary to keep the 
finger drawn forwards by an elastic extending apparatus, to prevent the first 
phalanx from being puUed back on to the carpus by the muscles attached to it. 

OONSBSBVATIVB SUBOERY OS’ THE LOWER EXTIREMITY, 

In all conservative operations that are practised on the lower extreflaty, it 
is of essential importance that a good basis of support, of sufficient length and 
stability, bo left to the body. These operations differ thus in some important 
respects from those that are practised on the upper extremity. In the latter, 
the iweservation of the hmid, even though in a mutilated condition, is the thing 
at which the Surgeon aims ; and, provided this be attained, it matters com¬ 
paratively little how much the arm may be shortgped or impaired in power. 
In the lower extremity, however, strength, length, and solidity are essential to 
the patient’s comfort and utility, and unless these can be secured, his interests 
are better served by the removal of the limb, and the adaptation of some 
artificial contrivance, than by leaving a shortened, wasted, and crippled mem¬ 
ber, whicli is unequal to support the weight of the body. 

Hip-joint. Excision of the head of the thigh-bone has of late years been 
a good deal practised in some cases of hip-joint disease. This operation may, 
however, most conveniently bo considered in connection with that affection 
(Chapter LII.). 

Knee. Excision of the knee-joint may be required either as a substitute 
for amputation in cases of extensive disease and disorganisation of the articula¬ 
tion, or may be practised in some rare cases of faulty ankylosis resulting from 
old disease or injury, by which the limb has been rendered useless. This 
operation, originally performed at the close of last century by Park, Filkin, 
and the Moreaus, fell into disfavour until it was revived in 1850 by Fergusson, 
since which time it has been extensively practised. 
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Operation. —Excision of the knee-joint may he performed by making a 
horse-shoe incision with the convexity downwards, from the side of one condyle 
of the femur across the tuberosity of the tibia to a corresponding point on the 
opposite condyle (Fig. 450). By 
this incision the ligamentum pa¬ 
tellae is divided, and that bone 
turned up in the elliptical flap; 
the crucial ligaments, if not 
ah’cady disorganised, are then to 
be cut across, any remaining 
lateral attaclmients divided, and 
the bones cleared for the saw. 

In doing this the limb must be 
Ibrcibly flexed, and the knife 
carefully applied to the posterior 
part of the head of the tibia ; for 
this purpose a blunt-pointed re¬ 
section-knife is the best. T'he 
articular surfaces must now be 
sawn off. This may be done by 4;<5. -Elliptical luclsion in Kxuisum of the Knee-joint. 

Butcher’s saw, but in order to ensure a perfectly smooth section of the bones, 
many Surgeons prefer to use a common saw somewhat broader than that ordi¬ 
narily employed in amputations. The lower end of the thigh-bone should first bo 
removed, and then a slice taken off the tibia by cutting from behind forw'ards 



(Fig. 457), the blade of the saw being turned horizontally; care should be 
taken not to remove more bone than is absolutely necessary, lest the limb be 
too much shortened. It not unfrequently happens that carious cavities are 
found, extending below the level of the section that has been made: when 
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this is the case^ it is better to apply the gouge to them than to saw the bone 
below their level. It is usually sufficient to remove from one-third to three- 
fourths of an inch of the tibia, and about one inch or an inch and a half of the 
thigh-bone (Figs. 458 and 459). Should, however, the operation be performed 
for disease of the limb, consequent upon the deformity resulting from badly 
reduced fractures or dislocations about the knee, as has been done successfully 
by Humphry of Cambridge, it may be necessaiy, in order to bring the limb 
into good position, to remove a wedge-shaped piece from one of the bones. 

If the patella be much diseased, it must be removed ; if it be only slightly 
carious, it may be scraped or gouged out; and if healthy, in accordance with 
that principle of conservative surgery by which no sound part is removed, it 
should be left, becoming consolidated with and strengthening the joint. The 
anterior articular surface of t|^q thigh-bone, which extends some way up its 
forepart, may advantageously be sliced off, so as to leave an osseous surface, 
instead of a cartilaginous one, for tihe attachment of the patella. 

In some cases no ligatures Avill be required, but usually two or three of the 
articular arteries furnish sufficient hajmorrhagc to require restraint. The 
patella flap when laid down will often appear inconv^eniently long and thick ; 
but it is better not to curtail it, unless the bones have been shortened more 
than usual, as it will contract and eventually fit well. 

I have always found the operation, as it has just been described, easy of per¬ 
formance and good in its results ; but various modifications are adopted by 
different Surgeons. Thus, some make one straight transverse incision ; others 
two parallel incisions, one on each side of the patella, or an H-shaped inci¬ 
sion, and thus open the articulation from the side, Jones of Jersey, who 
had great experience in this operation, adA'ised that the skin be dissected xip 
by means of a semilunar incision, and then that the ligamentum patellse lie 
preserved by being pushed with the patella and the quadriceps extensor 
tendon to one side, the joint then opened, and the bones sawn. Others advise 
that the patella be removed; and Holt has recommended that, after the 
excision, the soft parts of the ham be perforated to allow the discharges to 
drain through. 

The result of the operation will mainly depend on the care taken in the 
after-treatment. After the operation, the limb should be at once put uji 
securely in a Liston’s splint, and well supported. Subsequently, when granula¬ 
tions spring up, it may most conveniently be placed in a long leather trough, 
extending from hmjond the foot to the pelvis, and well padded; particular 
attention being paid to the position of the limb, and especially to the pre¬ 
vention of any bowing outwards which is apt to take place. In order to 
prevent displacement, it has been proposed to' divide the hamstring tendons ; 
this, however, I have never found necessary, nor does it seem to me to be 
advisable to complicate the operation by such an addition to it. The pro¬ 
tuberance of the flap, if at all excessive, may be diminished by the pressure of 
a many-tailed bandage. In this way osseous ankylosis Aviil ensue, and a 
good and useftil straight limb result. In two cases I have succeeded in getting 
a good limb with a partially movable joint; both these cases were in children; 
and I am disposed to think that in yotmg patients this result may often bo 
satisfhctorily attained. In adults, however, osseous ankylosis should always 
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be aimed at. Amongst the various contrivances that have at different times 
been adopted for the treatment of diseases of the knee-joint, before or after 
excisions, there is none that appears to be so simple and yet so ingenious as 
that constructed by H. O. Thomas, as represented in Figs. 4G0 and 461. This 
apparatus keeps the limb totally at rest, whilst it enables the patient to move 
about,* as in Fig. 461. In ^valking, the weight of the body is home by the 



two iron rods, about three inches longer than the limb, passing from the 
padded ring at the groin to the ground, and a patten is worn on the boot of 
the sound side, so as to equalize the length of the two limbs. Between the 
two iron rods is a piece of soft leather against which the limb lies, supported 
in its position by a few turns of a flaiuxel bandage. 

Besults. —In determining the propriety of performing this operation, there 
are two points to be considered :—1. The Danger attendingit; and '2. The 
Utility of the Limb left after the Operation. 

1. In estimating the Dmxger of excision of the knee-joint, we must compare 
the results of this operation with those of amputation of the thigh, as a sub¬ 
stitute for which it is performed. No Su^eon would think of excising a knee- 
joint that could be saved by ordinary medical treatment, but would only have 



EXCISION OF JOINTS AND BONES. 


272 

recourse to the removal of the disetised articulation in those cases in which its 
condition did not admit of cure, and would consequently necessitate operation. 
It is, therefore, useless to institute a comparison between the results of excision 
of the knee-joint and those of treatment for curable afiFections of that articu¬ 
lation ; but we must compare them with those of fflnputation of the thigh for 
incurable disorganisation of the joint. • 

In 1857, according to Butcher, excision of the knee-joint had been performed 
82 times since its revival in 1850. Of these cases 15 proved fatal, and in 8 
amputation of the thigh was required, of which 1 case had a fatal i^ue. In 
some instances there is reason to believe that the tmsuccessfol result Avas owing 
to want of due attention to the after-treatment of the case. Price has collected 
the particulars of 160 cases of excision of the knee performed up to December, 
1858 : of these, 32 Avcre fatal-^ from pytemia ; and to these must .be added 
60 cases collected by Clarke of» Bristol, of which 6 died—1 from pyaemia ; in 
all 220 cases with 38 deaths. 

Peniferes, writing in 1869, gives the statistics of 600 cases in which excision 
of the knee had been performed. Of 431 cases operated on for disease, 800 
recov'cred and 131 died—a mortality of 30 per cent. The I'csult of excision 
for gunshot injury has already been alluded to at p. 235, Vol. I., as generally 
unsatisfactory. 

On comparing the mortality after amputation of the thigh Avith that follow¬ 
ing excision of the knee-joint, some statistics show no very material difference 
in the rate of mortality after the tAA'o operations. Iji 1869, SAA'ain found that, 
in 472 cases of excision of the knee-joint collected by Price, Mac Cormac, and 
himself, there Avero 116 deaths, or 24*5 per cent. ; while in 54 amputations of 
the thigh there Avere 13 deaths, or 24 per cent. Other recent statistics, again, 
shoAV decidedly in favour of excision. Willett has collected the cases that 
occurred at St. BartholomcAv’s Hospital during a period of six years. He finds 
that of 88 cases of excision 8 proved fatal; Avhilst of 84 cases of amputation 
of the thigh for disease no fcAA’cr than 37 died—showing a preixmderance in 
favour of excision over amputation in the ratio of 21 against 44 per cent, of 
deaths. Bryant, however, says that the mortality after the two operations 
A’aries much according to age. Thus, among patients imder 20 years of age, 
in 69 amputations of the thigh for disease of the knee, 8 only died, AV'hile of 
97 cases of excision, 27 died ; in 119 amputations between the ages of 20 and 
40, 88 died, Avhile of 74 excisions, 89 died. He hence concludes that during 
the eai’her period of life excision is afar more fatal operation than amputation; 
Avhilst at more advanced ages, though still more fatal, the balance in favour of 
amputation is less striking. 

2. The second point that has to be determined, is as to the Utility of tius 
Linib after the Operation. 

On this point, the result of recorded cases is in fovour of the operation. In 
one of Park’s cases, operated on in 1783, that Surgeon states that the patient 
(a sailor), seven years after the operation, “ was able to go aloft with consider¬ 
able agility, and to perform aU the duties of a seaman.” In some of the latter 
cases the result has been equally good. One of Jones’s patients (a boy) 
“ could run and walk quickly without any aid of a stick, could stand on the 
limb alone, and pirouetted aijd hopped two or three yards without putting the 
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soundi lunb to the ground.” In several of my own cases an excellent strong 
and straight limb has been left, useful for all ordinary purposes. In a case 
■■which I examined seven years after the operation, the limb was well nourished, 
straight, firmly ankylosed, and but very little shortened. The patient, a lad 
of twenty, could walk eight or ten miles, and even jump and stand on the 
operated limb without the least pain, sign of weakness, or difficulty. In very 
young children the result of the operation is not satisfactory, the leg continuing 
shortened and wasted, not developing with the rest of the body. This is appa¬ 
rently due to and dependent upon the removal of the epiphysis of the tibia, on 
the integrity of which the growth of the limb is dependent. 

After the operation, osseous ankylosis takes place with a firm cicatrix ; the 
limb is shortened from one to three inches*, according to the amount of bone 
removed, but by means of a high-heeled shoe this inconvenience is greatly 
remedied. It has been urged against excision’bf the knee-joint, that convales¬ 
cence is tedious and prolonged ; but this arguffient can ^vith justice have but 
little weight. If an iiscful limb can be preserved to the patient, it can matter 
but little if a few additional weeks be devoted to the procedure by which it is 
obtained ; and, indeed, it is a question whether in many cases the patient may 
not be able to Avalk just as soon after the excision of the knee-joint as after 
amputation of the thigh : for, as has been very properly remarked, though the 
ampntation-wound may be healed in three or four weeks, it may be as many 
months before an artificial limb can be worn. 

On the whole I think it may be fairly said that, although excision of the 
knee-joint may in some cases leave an excellent result, and thus be preferable 
to amputation, yet, when we consider the uncertainty of this result, the 
greater mortality attendant on excision than on amputation of the thigh for 
chronic disease of the knee-joint, especially in the two earlier decennial 
periods of life, we should practise excision as the exceptional operation, and 
I would still feel disposed to give the preference to amputation in the majority 
of cases. In addition to those considerations, there is an additional element 
which cannot altogether be discarded in enabling us to form a judgment as ‘to 
the pi-efcrable operation. And it is this, that, in consequence of recent im¬ 
provements in surgical mechanics, artificial limbs are now constructed of so 
durable and useful a character, as to supply to a great extent the loss sustained 
by amputation, and this more particularly if the limb have been removed early 
in life, when the patient can more readily adapt himself to new methods of 
progression. 

Boxes of the Leg. —The Tibia is very frequently the scat of caries in the ■ 
upper and lower epiphyses, and of necrosis in the shaft, requiring partial- 
operation for the removal of the diseased portions. Occasionally a very con¬ 
siderable extent of the shaft,, indeed the whole of it, may be removed in a state 
of necrosis, as a loosened sequestrum, from the interior of the periosteum, more 
or less consolidated and strengthened by the deposit of new bone. Such opera¬ 
tions present nothing special, and the result is usually very satisfactory, the 
limb that is left being strong, useful, and sound. 

The Fib'ala is less frequently the seat of operation, but it, like the tibia, 
may require partial removal. In one case, that of a child six years of age, I 
successfully removed the whole of the necrosed fibula. This operation is 
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readily done by slitting np the sinuses in a direction so as to expose the 
sequestrum, which maybe then drawn out without diflSculty (Figs. 462 and 
i468). After the operation an inner splint must be applied, in order to obviate 
[the tendency to varus which will ensue. In the case from which the annexed 
drawings are taken, very considerable reparative action was set up in the 
j^eriosteum and soft tissues along the line of bone that had been removed, new 
osseous matters apparently being deposited; and the child, when examined 
two years after the operation, had an excellent, well-nourished, and useful limb. 
The foot, however, had a tendency to bo drawn inwards, apparently owing to 
the flexors having overcome the antagonism of the peroneal extensors. This 
deviation inwards was counteracted by the patient wearing a properly constructed 
boot, with which walking was perfectly easy. 

Foot. —In looking at the division of the foot into its three great component 
parts—toes, metatarsus, and tarsus,—we shall perceive that firmness of gait is 
given by the foot resting on the heel behind, and on the ball in front formed 
by the projection of the broad line of the motatarso-phalaugeal articulations, 
more particularly that of the great toe ; whilst elasticity is communicated to 
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the tread by the play of the toes and metatarsal bones. The elasticity of the 
foot may be lost without any very serious inconvenience to the patient ; but 
the preservation of stability and firmness of gait are of essential importance ; 
and as these are secured by the heel, the ball of the great toe, and the breadth 
*of the anterior part of the foot, these arefthe most important parts to preserve 
i in all resections of this part of the body. 

In no region of the body have the good effects of modern conservative sur¬ 
gery been more distinctly sho^vn than in the Tarsus. In the “good old times” 
of Surgery, if a person had a “ white swelling ” of the bones of the foot, or a 
diseased tarsus, he was at once condemned to amputation of the lirab. No 
distinction was drawn between disease of the different parts of the foot, nor 
any attempt made to save the sound by the sacrifice of the diseased part. 

Until a comparatively recent period, indeed, “ diseased tarsus ” was described 
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as a whole. Surgeons did not endeavour to make out the exact extent and 
amount of the disease, and any case described as “ diseased tarsus ” was looked 
upon as requiring amputation of the leg. The rule of practice then observed 
was, amongst the wealthier classes—those who could afford the expense of a 
"cork leg ”—to amputate a little above the ankle ; but, amongst the poorer 
classes, to remove the leg about a couple of inches below the knee, so as to give 
the patient a stump which, when bent, w'ould fit into the socket of a wooden 
pin. Thus, in the latter case especially, not only was the leg, itself perfectly 
sound, sacrificed, but the patient was exposed to great additional danger for 
if there be one point more than another which has been indisputably proved by 
surgical statistics, it is, that the mortality after amputation increases, mieris 
paribus, in exact proportion as we approach the trunk—every additional inch 
which we remove augmenting the danger to the patient. This practice con¬ 
tinued to prevail until Chopart drew some distinctions between the treatment 
to be pursued, according as the disease affected the anterior or the posterior 
tarsal bones and articulations. He showed that, when the anterior articulations 
only were affected, amputation at the junction of the astragalus and calcanenm 
with the scaphoid and cuboid—an operation which goes by the name of 
“ Chopart’s amputation ”—ought to be performed ; thus removing the whole 
of the disease, and allowing the patient to recover with a shortened foot, with 
the heel preserved—one on which he could bear the weight of his body, and 
which would be highly usefiil to him. 

The next step in the conservative surgery of the lower extremity, in cases of 
diseased foot, was the operation introduced by Syme—that of disarticulation at 
the ankle-joint. This was certainly a great advance ; for, the flap being taken 
from the heel, the patient has a stump on which he can bear. The operation 
is also a very safe one. According to O, Weber, 17 deaths only have occurred 
in 101 cases of this operation. I haA'e performed it many times without a death, 
and this, in the lower extremity, is extremely satisfactory. 

Since the introduction of anaesthetic agents, ConservatiA’e Surgery has taifep 
great strides ; and I think Conservatism in Surgery may be regarded as the 
necessary result of Anesthesia. For, although operations of this kiutl were 
performed years ago by Park, the Moreaus, and others, and their utility demon¬ 
strated, yet the operations of gouging, scraping, and partial resection were so 
horribly painful to the patient, and occupied so much time in their performance, 
that patients dreaded to submit to, and Surgeons declined to undertake, them. 
Of late years Smgeons have learned to discriminate disease of one part of the 
tarsus from that of another, and to apply appropriate treatment to each. 

Looking at the subject in a diagnostic point of view—and the treatment is 
most intimately connected with mindte and accurate diagnosis—we find that 
the pathology of diseases of the tarsus is closely connected with its healthy 
anatomy. Composed of seven bones, it presents four distinct articulations. 
By the term “ articulation,” applied to the tansus, I do not mean merely the 
connection of contiguous bones with each other, but distinct synovial sacs shut 
off from communication with other synovial sacs in the foot. These are well 
represented in the annexed diagram (Fig. 464). The posterior ealccmeo-astra- 
galoid is the first of them ; next comes the (o) anterior calmneo-astragaloid, the 
synovial membrane here serving al^ for the cutragalo-scaphoii; the cakaneo^ 
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mhoid (b) is the third; and the anterior tarsal synovial membrane fc) is the 
fourth and largest of all, and the most important in a surgical aspect. It ex¬ 
tends between the scaphoid and the three cuneiform and the cuboid bones, be¬ 
tween the cuneiform bones themselves, between 
the two outer cuneiforms and the bases of the 
second and third metatarsal bones, and also' 
between the external cuneiform and the cuboid. 
The articulation between the cuboid and last 
two metatarsal bones is shown at d; and e is 
that between the internal cuneiform and the 
first metatarsal bones. These two (d and e) are 
not, strictly speaking, tarsal joints. 

In the vast majority of cases, so far as my 
experience goes, it is the osseous structures, and 
not the articulations, which are primarily 
diseased. The bones, being canceUous, far re¬ 
moved from the centre of circulation, and ex¬ 
posed to alternations of temperature, readily 
become the seat of congestion and caries, but 
rarely of necrosis ; and in strumous subjects 
not unfrequently fall into a tuberculous condi¬ 
tion. Caries, whether simple or tuberculous, 
once set up in bones, speedily implicates the ar¬ 
ticulations secondarily. 

Fig. 464.—Diagram of Synovial Mem- „ mi n i i t 

teauosoftiieFoot Kow it AvzU easily be Understood, on Casting 

an eye on the arrangement of the tarsal 
synovial membranes, that the extent of disease ivill, in a great measure, 
depend upon its original seat. Thus, a person may have disease in the os 
calcis, extending even to the cuboid, with very little likelihood of its pro¬ 
ceeding farther for a length of time. Such disease is limited to the outer part 
of the foot, does not involve its integrity, and readily admits of removal by 
operation. But let him have disease springing up in the scaphoid, or in one 
qf the cuneiform bones, or in the bases of the second or third metatarsal bones, 
and the morbid action will rapidly spread through the whole of the anterior 
and inner part of the tarsus, and, in all probability, no operation of resection 
can be advantageously employed. Hence the seat of disease influences materially 
its amoimt and extent, and the kind of operation required. 

The foot is frequently the seat of strumous disease ; to this it is disposed by 
the alternations of temperature to which it is subjected, by its liability to 
sprains and injuries, and by the cancellous and •epongy structure of its bones, 
together with its extensive articulating surfaces. When affected by strumous 
inflammation it becomes painful, the patient being unable to bear upon the 
toes or anterior ball of the foot. Swelling of an uniform character takes place, 
with t@fcdemes8 at some point opposite the bones or articulations that are chiefly 
involved 5 and eventually abscess forms, leaving sinuses through which the 
probe passes down upon softened and carious bone. These evidences of disease 
are nsnally much marked about the dorsum and sides, the sole being often 
compai^v<dy free^—an important point in reference to operation. . 
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Strumctos disease may commence either in the bones, or in the articulations 
of the foot. The bones that are most frequently thb seat of primary disease 
are the calcaneum, the astragalus, the scapho id, the cuboid, and the meitetapal 
bone of 8 Sc '^at toe. When disease is limited to one or two of these bones, 
excision is usually practicable j but when the morbid action extends, through 
the influence of the connecting articulations, to other bones of the tarsus or 
metatarsus, partial amputation will probably be required. 

Primary disease of the articulations of the foot is a less frequent cause of 
operation than caries of the tarsal bones leading secondarily to an implication 
of the contiguous articulations ; and the particular operation required will, in 
a great measure, depend upon the extent of implication of the synovial mem¬ 
branes of the foot. When the calcaneo-astragaloid or the calcaneo-cuboid 
articulations are alone affected, with their contiguous bones, resection of the 
bones and joints implicated will often be attended by very satisfactory results j 
but w'hen the large anterior tarsal synovial membrane is in a state of chronic 
disease, either as the result of primary morbid action set up in it, or secondarily 
to diseases of the scaphoid, the cuneiform, or of either of the metatarsal bones 
connected with it, then resection is scarcely admissible, and Chopart’s ampu¬ 
tation oilers the best means of relief. The inflammation of the large and com¬ 
plicated anterior tarsal synovial membrane commonly commences in disease of 
the scaphoid. It may, usually, readily enough be recognised in its earlier stages 
by the pain and swelling that take place across the line of articulation between 
the scaphoid and cuneiform bones, the pain being greatly increased by bending 
the foot down, and extending across the whqle breadth of the foot. For, 
although it is usually most severe at the inner side, which is the first affected, 
yet the external section of this complicated articulation, that between the ex¬ 
ternal cuneiform and the cuboid, becoming involved, causes suffering to be 
experienced on the outer side of the foot as well. In the more advanced stages 
of this particular disease, the foot assumes a remarkable bulbous or clubbed 
appearance ; the symmetry of the heel and the outline of the ankle are unim¬ 
paired, but the forepart and dorsum of the foot are greatly swollen, glazed, and 
possibly perforated by sinuses discharging thin unhealthy pus. I look upon 
this disease of the anterior tarsal synovial membrane as a distinct affection of 
the foot, requiring to be diagnosed from the other strumous inflammations, 
and in its advanced stages demanding Chopart’s amputation. " 

It may be stated generally that the result of disease of the tarsus will be 
mainly dependent upon w'hether it is acute or chronic, progressive or stationaiy, 
difFused or limited. When it is acute, its limit cannot be defined, and after the 
removal of one portion the morbid action may be lighted up afresh in the 
structures, osseous or articular, that have been left. When progressive, there 
will be found to be a general tendency to disease in, or disorganisation of, the 
tarsal structures, and partial operation can be productive of little good. When 
it is diffused, extending into the large anterior tarsal or tarso-metatarsal articu¬ 
lations, partial operation can avail nothing. In is in those cases in which the 
disease is chronic, limited, and stationary, or nearly so, that excision and partial 
operation can be beneficial. 

Excision of Tarsal Bonos. —Anj one of the tarsal bonfes may be the seat 
of primary disease, which may be limited to the bone originally implicated, or 
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Fig. 465.—Disense of Os Calcls ai«l Culjoid, and of 
Calcaiieo-Ciiboid Joint; Lines of Excision. 


extend to neighbouring articulations, or through the Avhole tarsus. There 
are^ however, four bones which may be looked upon as the most frequent centres 
of tarsal disease—^viz,, the Os Calcis, the Astragalus, the Scaphoid, and Cuboid; 
and they are commonly affected in the order given. 

The Os Calcis, from its exposed situation, large size, and spongy structure, 
is more frequently the seat of caries and necrosis than any of the other tarsal 
bones. Very commonly the disease is limited to this bone ; in other instances 
it extends into the calcaneo-astragaloid or calcanoo-cuboid articulations. 

When the disease is situated in the posterior or lateral part of the hone, the 
neighbouring articulations are seldom involved, and then the removal of the 

morbid structures by gouging will 

V usually succeed in effecting a cure. 

I have frequently had occasion in 
this way to scoop out gi’eat portions, 
sometimes the whole of the interior 
of the calcaneum,' with the most 
1 excellent results. Even when the 

\ 1 cuboid is extensively implicated as 

\ 1 calcaneo-cuboid artic- 

- ^ ^ ulation is the seat of diseased action, 

^ ^ _the disorganised structures may often 

-- " ~ ’ be removed by gouging and partial 

Fig. 465.—niBease of Os Calcis aiKl Culjoid, and of rCSection, aS ill thc CaSe of which 
Calcaiieo-CiiboidJoiut; Lines of Excision. ., , y-r,. j 

the cut (Fig. AGo) is a good repre¬ 
sentation, where, by means of a 
j_-shaped incision, these bones were exposed, and their carious portions 
gouged out. Should, however, the caries have affected the superior or anterior 
portions of the hone, then the implication of the astragaloid or cuboid articu¬ 
lations may render the excision of the whole bone necessary, as the only means 
of preventing extension of secondary morbid action to the tarsus generally. 
So unfrequent, howeyer, is disease of the articular aspects of this bone, that its 
complete removal is very seldom necessary. Out of at least fifty cases of caries 
of the os calcis that have been under my care, I have only had occasion to excise 
the whole bone once ; and Fergusson states that he has never yet found it 
necessary to do this operation. Indeed, excision of the os calcis should not be 
lightly undertaken. The large size of the bone, its importance as a basis of 
support to the .body, and as the point of attachment to tjie strong muscles of 
the calf, should induce the Surgeon, whenever practicable, to avoid its complete 
extirpation, and to limit himself to the application of the gouge, even though 
he may have to scoop out the whole of the interior of the bone, leaving little 
more than an osseous shell. This will fill up by the deposit of a dense fibroid 
, tissue, which probably, CA^entually undergoing partial ossification, leaves the 
foot as useftd as ever for all puqjoses of support and progression. 

OfanMmi.—^Excision of the os calcis is usually performed by turning a heel- 
flap bac^, as in disarticulations at the ankle-joint, and then carrying incisions 
forward into the sole of the foot, by whidi another flap is turned up, and the 
calcaneo-cuboid articulAtion exposed and opened (Fig. 466) ; after which the 
knife is carried between the astragalus and calcaneum, and the latter bone 




EXCISION OF OS CALCIS. 


279 

detached. By this operation the sole of the foot is somewhat extensively 
incised, and cicatrices are left over the heel. 

In order to avoid this inconvenience, I have found that disarticulation of the 
os calcis may readily be performed in the following way. The patient lying on 
his face, a horseshoe incision is carried from a little in front of the c^caneo- 
cuboid articulation round the heel, along the sides of the foot, to a correspond¬ 
ing point on the opposite side. The elliptic flap thus formed is dissect^ up, 
the knife being carried close to the bone, and the whole under surface of the os 
calcis thus exposed. A perpendicular incision, about two inches in length, is 
then made behind the heel, through the tendo Achillis, in the mid-line and 
into the horizontal one. The tendon is then detached from its insertion and 
the two lateral flaps sire dissected up, the knife being kept close to the bones, 
from which the soft parts are well cleared (Fig. 400). The blade is then 
carried over the upper and posterior part of the os calcis, the aii;iculation is 
opened, the interosseous ligaments are divided, and then, by a few touches with 
the point,-the bone is detached from its connections with the cuboid. This 



bone, together with the astragalus, must then be examined; and if any disease 
be met with, the gouge should be applied. Should ankylosis have taken place 
between the os calcis and the astragalus, as I have formd in one case, the bones 
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may readily be divided by means of Butcher’s saw. By this operation all 
injury to the sole is avoided ; and the open angle of the wound being the most 
dependent, a ready outlet is afforded for the discharges. 

The drawing (Fig. 467) gives an excellent representation of the state of the 
foot of a girl before and after the excision of a diseased os calcis—a somewhat 
flattened but most useful foot resulting. 

Subperiosteal Excision.—Ollier has described a mode of removing the os 
calcis, in such a way that the periosteum may be preserved so as to allow 
the regeneration of the bone. A cun^ed incision, commencing on the 
outside of the tendo Achillis, at the level of the ankle-joint, is carried down 
as far as the external tuberosity of the os calcis, and thence along the side 
of the foot as far as the posterior end of the fi.fth metatarsal bone. The 
flaps being raised, the periosteum and tendo Achillis are separated from 
the bone, which is then further denuded of its periosteum as far as can 
1)6 reached: the ligamentous attachments are divided, and the bone is removed. 
In feet, in caries of the os calcis, it may often be found, as in performing 
Syme’s amputation, that the thickened periosteum strips off the softened and 
carious bone as readily as the jjeel off an orange ; hence a formal process of 
dissection is scarcely needed. 

History and Results. —Excision of the os calcis is a very successful operation. 
It seems to have been first performed by Monteggia in 1818 ; the result 
appeared promising, when the patient died of scrofulous disease. The opera¬ 
tion then fell into abeyance for twenty-four years, when Kobert, in 1837, in a 
case of necrosis of the bone, removed the diseased portion, leaving the healthy 
peripheral layer. The same Surgeon, in 1844, in a case of caries, removed the 
whole bone with the exception of its upper articular surface and the inner side 
of the body, Greenhow of Newcastle, in this country, and lligaud, in France, 
appear to have been the first Surgeons who successfully excised the whole of 
the os calcis. Their cases both occurred in 1848 ; and since that time the 
operation has been performed in a large number of cases in this country and in 
America, and established as one of the many important developments made 
by Conservative Surgery in late years. In France, it seems to have met with 
little favour, though it has been successfully performed there in’several 
instances by Ollier, Giraldes, and some other Surgeons. Guerin says that 
the operation should not be attempted: and gives as his only reason for 
describing the operative procedure, that English Surgeons have not feared to 
undertake it. 

Polaillon, of Paris, in an able article written in 1809, with the object of 
advocating the performance of the operation, has collected the records of 64 
cases. Of these he sets aside 1), of which he has not been able to find sufficiently 
accurate statements as to the result. Of the remaining 55,89 were successful— 
this term implying that the patients were enabled afterwards to walk without 
artificial appai^us or support. Of the remaining 16, in 6, crutches or other 
apparatus W’ere necessary ; in 7, subsequent .amputation was demanded on 
account of return of the disease or inutility of the foot; and there were 
8 deaths. Eesection of the entire bone—^in a few cases with other portions of 
the tan®s—appears to have been performed in 89 of the 65 cases; of these, 
80 were altogether successftd; in 4, artificial support was necessary; 2 required 
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subsequent amputation ; and 8 died. The operation, according to Polaillon, 
has been more successfal in children than in adults. He states that, of 12 cases 
under 10 years ol(J, all were successfal; between the ages of 10 and 20, there 
were 14 successful cases, and 8 failures ; between 20 and 30, 7 successes and S) 
failures j and between 80 and 40, 6 successful cases and 3 failures. Eepro- 
duction of the bone occurred in 12 cases; 11 being in individuals under 20 
years of age. 

The Astragalus is situated. in a position of great surgical importance. 
Articulating with the malleolar arch above, with the calcaneum below, and 
with the scaphoid in fi'ont—forming, as it were, the keystone of the foot—^it is 
perfectly evident that any morbid action commencing in it is very likely to 
spread to and involve all the more important structures of the foot. Seldom, 
indeed, docs disease originating in this bone long remain confined to it; and, so 
fai‘ as my experience goes, gouging operations, even if performed at an early 
jKjriod, are rarely of much benefit, the morbid action continuing to extend 
notwithstanding their employment. Indeed, in diseased astragalus, I believe 
that excision ought, as a rule, to be practised in preference to gouging, contrary 
to what is the case in the calcanemn. 

Disease primarily originating in the astragalus may spread in three direc¬ 
tions : upwarQs into the ankle-joint, downwards to the calcaneum, and forwards 
to the scaphoid, and thence through the large anterior synovial membrane to 
the rest of the tai'sal bones. The treatment will vary acco:^ing to the direction 
and extent of the disease. It may be arranged under four heads. 

1. When the astragalus alone is diseased, we find what is seen in the drawing 
(Fig. 4G8), which represents the 
foot of a boy whose astragalus I 
excised—swelling just in front of 
the malleolar arch, with fistulous 
openings leading down to the 
diseased astragalus; the anterior 
part of the foot and the heel being 
quite sound. If the morbid action 
be limited to the outer side of the 
bone, or to its head, it is possible Fig. 408 .—nuoase of Astragalus, 

that, by freely opening up the sinuses 

and applying the gouge, the caries may be entirely removed. But this operation 
is not so satisfactory here as elsewhere in the foot, as it is by no means easy 
to avoid opening the astragalo-scaphoid articulation; and if this be done, 
disease will almost inevitably extend through the tarsal articulations. Excision 
of the astragalus alone, though sometimes required for disease, is perhaps 
more frequently called for in those cases of compound dislocation in which 
the bone, having been thrown out of its bed, eventually becomes carious or 
necroses. 

The operation of excision of the whole of the astragalus for disease may be 
done as follows. A cun'ed incision, from four to six inches in length, should 
be made immediately behind the outer malleoluB, and carried forward on 
the outer part of the dorsum of the foot to opposite the fore part of the bone. 
The divisions of the external lateral ligament of the ankle-joint are then cut 
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^ross; the tendons of the peroneus brevis and tertios, and the extensor Inre^is 
digitorum muscle, divided. But the mass of extensor tendons in front of the 
foot, with the dorsalis pedis artery, must be left untouched. These should 
be drawn forcibly inwards. The peroneus longus tendon may be drawn 
backwards. The foot is then strongly twisted inwards, the astoigalus cleared, 
and its ligaments divided from the outer side in succession as they present 
themselves. When the operation is done for disease of the bone, these 
structures will usually be more or less softened and disorganised; when for 
injury, they will in a great measure have been torn through. Hence, in actual 
operation, the same steps cannot be followed so methodically as may be done 
on the dead subject. The bone must now be seized with lion-forceps and 
drawn well out of its bed; the knife being applied to any restraining 
structures, but being used very carefully towards the inner side of the bone, 
lest the plantar arteries be wounded. Under this process the softened and 
carious bone usually breaks down and has to be taken away piecemeal, or its 
neck may be cut across, and the head separately removed from its articulation 
with the scaphoid. If the bone have been dislocated, and its ligamentous con¬ 
nections thus torn through, or if these have been disorganised and softened by 
disease, it may readily enough be removed as just described. But if the osseous 
tissue itself be carious and softened, and the ligamentous counecMons tolerably 
sound, then the oiieration becomes extremely troublesome, tedious, and 
prolonged—the bone breaking down, and ha\dng to be removed piecemeal by 
means of the gouge and pliers. 

The result of this operation is very satisfactory ; a good and movable articu¬ 
lation may be left between the maUeoli and calcaneum, and the limb is but 
little shortened. According to Hancock, of 109 cases in which the astragalus 
was removed, 76 recovered with good and useful limbs; secondary amputa¬ 
tion was performed in two, with one death ; 15 others died; and in 14 the 
results are not known. The operation was performed in G4 cases for com¬ 
pound dislocation, with 50 complete recoveries ; in 20 of simple dislocation, 
with 14 complete recoveries; and in 10 for cai’ies, perfect recovery tsikiug 
place in 6. 

2. When the disease has extended from tlie astragalus to the malleolar arch, 
excision of the ankle-joint vdU be required. This operation may most conve¬ 
niently be performed in the following Avay. A semilunar incision, about fom* 
inches in length, should be made along the outer and inferior aspect of the 
joint, round the lower border of the external malleolus (Fig. 468), and should 
be carried sufficiently forwards to give sijace without dividing the extensor 
tendons or the dorsal artery. A perpendicular cut should then be made along 
the back of the fibula. The peroneal teivdons need not be divided, but should 
l?e drawn downwards and backwards ; the lower end of the fibula should next 
be cut across and detached. The astragalus, which will now be exposed, should 
then be separated from its connections, which, if they be much diseased, may 
usually be readily done. If not deeply affected, it will be more firmly held, 
and should then be cut across with pliers, ahd each'fragment lifted out of its 
bed with gouge or pliers. The foot may next well drawn'to the inner side, 
and the lower end of the tibia carefully isolated; the knife being used with 
great caution, and kept close to the bone, lest the posterior tibial artery be 
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injured. When the ligamentous structures attached to. the bone have been 
separated, the inner malleolus is cut off with bone-forceps, and as mnnh as 
necessary of the lower end of the tibia removed by a gouge or chain-^saw. 



Fig. 4C9.~Limb lifter Excision of tiie Aiikle-joiut. 


Should thcrfe be any disease of the articular surfaces of the calcaneiun or 
scaphoid, this must be gouged away. The part should then be lightly dressed, 
and the limb placed on a Liston’s splint. 

S. When the disease has extended from the astragalus upwards into the malleolar 
arch, anA dmvrvwards into the calcaneum, the line of practice will depend on the 
extent of the implication of the os calcis. If the greater part or the whole of 
this be involved, no resource is left but amputation—^resection not leaving 
a useftil foot. If, however, the calcaneum be only partly imi'olved, its upjxir 
surface only being affected, a great deal may be done by conser^'ative surgery. 
The treatment in such cases consists, generally, in removing the astragalus from 
its bed, and gouging away any diseased bone which may exist either on the 
upper surface of the calcaneum or on the under surface of the malleolar 
arch. Very large portions of bone may be removed from this situation. 
I have taken away the whole of the malleolar aaoh and astragalus, and gouged 
out the upper surface of the os calcis very freely; and yet the patient 
has recovered with a strong and movable foot, but very little shortened or 
deformed. 

Tlie accompanying cuts (Fig. 470) are taken from a young man on whom J 
performed the operation just described. The foot is perfectly useful and strong, 
and the false joint at the a n kle movable. There are cases, however, in which 
we find that the disease has extended so far beyond its primary seat, that 
amputation rather than rasection is reqm'red.* But, in the majority of in¬ 
stances, removal of the astragalus and gouging away the upper surface of the 
calcaneum will sufl&ce. 

The result of excision of the tibio-tarsal articulation is generally good. 
Spillman says tlmt pf 73?ca«|s 60 were successful. Among these, the outer 
malleolus was removed in one of which required secondary amputation, 
and 4 died. This leaves 61. cases of removal of the tibio-tarsal joint; in 12 
of thrase, the disease was of traumatic origin, and the operation was successful 
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in 11} in 87 it was constitutional, and of these 22 recovered, 7 died, 7 
required secondary ainputation, and in one the disease continued two years 
after the operation. 




rig. 470.—Excision of Astragalus. 1. Foot boforo Operation. 2. Foot six tuontlis after tlie Removal 
of the Malleolar Areli, both Malleoli, the Astragalus, and a i)ortion of tlio Uiipcr Surface of tlxo Calcanemu. 


4. If the disease have extended from the astragalus to the scaphoid, and thence 
into the anterior range of tarsal joints, the foot will have become so exten¬ 
sively disorganised, that partial resection will be of little or no service ; and 
disarticulation at the ankle-joint should be practised. 

Excision of the Cuboid Bone, either in whole or in part, may bo 
required. Partial excision is here done with the gouge. When the whole of 
the bone w taken away, the fifth metatarsal bone with the little toe will 
probably also require removal. This may be done by making the flap, as 
depicted in Fig. 41, vol. I., only conmBencing the incision about an inch 
fhrther back, opposite the cdlcaneo-cnboid articulation, and opening this 
instead of the metatarso-cuboid. 

The Soaplioid Bone is very commonly the seat of primary disease ; and, 
as this bone is connected in front with the large tarsal jovial membrane, 
and posteriorly with that which is common to , the calcaA-astrs^aloid and 
astr^alo-Bcaphoid articulations, the greater part of the tarsus is apt to become 
speedily involved in the morbid action. It stands, indeed, next to the astra¬ 
galus m its power of implicating a great extent of the foot when diseased. The 
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extent of this impKcation is such, that excision of the primarily diseased bone 
would probably seldom be attended by much benefit, and Chopart’s amputa¬ 
tion or disarticulation at the ankle-joint becomes necessary. Next to disease 
of the astragalus, I look upon strumous inflammation and caries of the scaphoid 
as most destractivc to the integrity of the foot. 

When the Cuneiform Bones are the seat of caries, it will generally be 
found that the middle cuneiform is the bone primarily affected. Thence the 
disease extends to the lateral ones, or to the bases 
of the second and third metatarsal bones (Fig. 471). 

In such cases the anterior tarsal synovial membrane 
usually becomes extensively implicated, and Cho¬ 
part’s amputation will be required. But if the 
morbid action continue to be limited to the middle 
cuneiform and the contiguous. metatarsal bones, 
and the patient’s general health be good, removal 
of the diseased osseous structures by the gouge, 
with extraction of tlie carious cuneiform, may be 
attended by successful results. 

Bxcisiou of more than one of the Tarsal 
Bones is sofiaetimes required in chrom’c disease, 
and may leave an excellent and useful limb. No 
formal rules for the operation can be laid donm; 
the course of •proceeding must depend on the 
nature of the case and the judgment of the Surgeon. 

In a lad who was many years since under my care 
with very extensive and chronic disease of these 
parts, I removed the lower three inches of the — 

fibula, and gouged away considerable portions of 
the end of the tibia and of the astragalus, cal- 

caneum, and cuboid—removing a whole handful of carious bone ; yet a perfect 
cure resulted, the patient recovering •with a strong and useful foot. The 
os calcis and astragalus have been both successfully removed by T. Wakley 
in 1848, and by Watson of Edinburgh ; and the os calcis, almost the whole 
astragalus, and a part of the scaphoid, by NichoUs of Chelmsford. Mulvany, 
in a case of disease of the tarsus consequent on compound dislocation, removed 
the greater part of the scaphoid, half the os calcis, all the astragalus, and the 
lower end of the tibia. Fayrer removed the articular ends of the tibia and 
fibula, the os calcis, astragalus, and scaphoid for disease, in a boy 9 yeai-s old; 
and Lehmann of Polzin, in a case of caries in a man aged 40, removed by 
subperiosteal excision the entire 03» calcis, the astragalus, and the scaphoid 
bones, the foot having a perfectly normal appearance three months after the 
•operation, and the patient being able to walk well, without a stick. 

In infants and very young children, disease of the tarsal articulations and 
even bones may o|ten be recovered from, without the necessity of having 
vecourse to operatAin, by attention to the child’s general health, and by giving 
the part rest. 

The Malleoli alone seldom require reseotion. Should either of them do so, 
the operation, may readily enough be accomplished, in the outer malleolus, by 
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dividing the bone with cutting-pliers ; but in the inner malleolus, more care is 
required in avoiding the flexor tendons, the artery, and nerve, and the bone 
had better be cut across with a chain-saw. The removal of the outer malleolus, 
or rather of the lower end of the flbula, is apt to be followed by a tendency to 
twist of the foot outwards—in fact, to a kind of valgus. 

The Metatarsal Bones witli their Toes occasionally require removal 
This is more particularly the case with the first and the fifth (p. 77, vol. I.). 
The middle metatarsal bones cannot advantageously be taken away, leaving" 
merely the first and last; but the two, three, or even the whole four of the 
external metatarsal bones may be resected in early life, and a useful foot left. 
Astoii Key has recorded a case in which, in consequence of injury, he ampu¬ 
tated the four outer metatarsal bones, the cuboid, and the external and middle 
cuneiform, leaving merely the line of bones supporting the great toe. The 
first metatarsal bone was left, supported only by the slender articular service 
of the internal cuneiform; but it soon got firmer attachments, and a very 
good foot resulted, by which the patient retained in a great measure his 
elasticity of tread. 

The Phalanges and Articiilations of the Toes seldom require resection; 
as a general rule, their amputation is preferable. The only case, with which I 
am acquainted in which resection of the phalanx is required, is when an exostosis 
has formed under the nail of the toe, pushing it up : here the removal of that 
portion of bone from which it springs is the best course to pursue. 

The Chreat Toe not unfrequently requires removal, in whole or in part; but, 
as it enters largely into the formation of the arch of the foot, no more of it 
should be taken away than is absolutely necessary. It is especially of impor¬ 
tance' that the ball of the great toe, if possible, be preserved ; and occasionally 
this may be effected by excision of the metatarso-phalangeal articulation rather 
than by the amputation of the member. With regard to the removal of the 
toe and its metatarsal- bone, I must refer to p. 77, vol. I. Whenever it is 
practicable, the proximal end of the bone should be saved, in order that the 
insertion of the tendon of the peroneus longus may be preserved. 


AMPUTATION IN JOINT-UISBASES. 

In those cases in which excision of the diseased joint is not advisable, in 
consequence of the acute character of the articular disease, the existence not 
only of considerable suppuration but of great local and constitutional irritation, 
or the peculiar nature of the joint affected, amputation may be the sole 
resource-left to the Surgeon. It is especially in articular disease of the fingers 
and to^, of the tarsus, carpus, ankle, and knee, that this operation is required j 
and though it is much less frequently practised now than formerly, yet the 
cases of destructive disease of joints requiring amputation -are amongst the 
most frequent in operative surgery, and will doubtless continue to be so. The 
Surgeon, however, must be careM, whilst he avoids continuing to make in- 
eflfetad AtteS!^ to save 'the limb at the great hazard of the patient’s life, 
not ib amputate until it is clear that afl other means have failed ; the patient 
contxouing to lose ground so that a fimther perseverance in local and constitu- 
tionM tsTAMment would probably end in his death, excision not being practic- 
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able. So far from amputation being an opprobrium to surgery in such cases 
as these, I look upon it as one of the greatest triumphs of our art, that by a 
simple and easy operation, which removes the spoiled and useless limb, lie life 
of the patient may be saved, and his health specily restored. 

In amputating in cases of chronic joint-disease, where the limb has been the 
scat of prolonged suppuration, it will be found, just as in cases of many 
secondary amputations after injuries, that the condition of the muscles of lie 
limb is peculiar. Instead of, as in cases of primary amputation, being dark in 
colour and retracting forcibly and unequally when cut across, they will be 
found to be pale, soft, flabby, and retracting but little, if at all; resembling in 
this respect the muscles in a dead body, with the intennuscular areolar tissue 
often infiltrated. In consequence of this alteration in their structure and 
physiological properties, the flaps need not be cut so long in amputation for 
chronic suppurative joint-disease as in cases of primary amputation. 

Circumstances influencing Mortality.—The mortality after amputation 
for joint-diseases is especially influenced by three conditions : viz., the Seat of 
the Operation, the Acirtc or Chronic Character or the Disease, and the Con¬ 
stitutional Condition of the Patient. 

The influeifcc of the seat of operation has already been discussed at p. 53, 
vol. I. ' 

The duration of the disease exercises a most important influence, especially in 
the larger joints—^more particularly the knee. As a general rule, it may be 
^stated that, tlic more acute the suppurative destruction of a joint, the less 
successful is the amputation of the limb likely to be ; pymmia and low 
secondaiy inflammation being especially apt to supervene. (See p. 56, vol. I.) 

In very acute cases, the Surgeon ought to evacuate the pus by means of free 
incisions, and endeavout to delay the necessity of amputation until the active 
suppurative stage has passed, and the affection has subsided into a chronic form. 
In chronic cases, the success of amputation is very great.. It commonly happens 
that a patient who has been racked with pain, and been wasting in body for 
weeks before the local source of irritation was removed, sleeps soundly the 
night after the operation, and rapidly gains flesh and strength. 

In determining upon the advisability of resecting a diseased joint or of 
amputating the limb, the Surgeon must be guided not only by the amount of 
disease in the articulation, but by the constitutional condition of the patient. 
In amputation the chief dangers are immediate—from shock, or secondary 
hmmorrhage. In excision the shock is not so severe, in consequence of the 
incision being farther from the trunk, and through comparatively superficial 
and unimportant parts; no large bloodrvessels, nerveS, or even muscles arc 
divided, and there is no danger of Secondary hsemorrh^e. But in excision 
the dangers are chiefly remote ; the suppurative process is long continued, and. 
the discharge of pus abundant; the patient may consequently not have suffi¬ 
cient constitutional power to carry him through. So far as eiysipelas and 
pyaemia are concerned, the danger is probably the same in both operations. 
In addition to this, it must be borne in mind. that a patient will often 
consent to have a joint or bone excised who would not agree to part with a 
limb. 

As phthisis not unfrequently co-exists with the advanced forms of strumous 
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joints, the question of amputation under these circumstances becomes one of 
very considerable importance. If the phthisis be rapidly progressing, and 
there be a strong hereditary tendency to the disease, or if it have advanced to 
softening of the lung and the formation of vomica, it will be useless to operate. 
If, however, the phthisis be but slight and incipient, and be apparently due to 
the local irritation of and discharge from the diseased joint, to the confinement 
to bed that this necessitates, and to the general deprivation of health that 
ensues, amputation may not only be safely but advantageously practised ; and 
I have performed it in many such cases to the manifest ad’^antage of the 
patient. 
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CHAPTER L. 

—t— 

DISEASES OF THE SPINE. 


SPINA BIPIDA. 

It occasionally happens that, from congeni tal njalfnrmatinn anti arrest of 
development, the spinous processes of some of the vertebrae are deficient, and 
their laminae cither absent or separated ; in consequence of which the meninges 
of the spinal cord are unprotected, and project through the aperture in the 
bones, giving rise to a tumour at the part Avhere the arrest of development in 
the osseous sfructures occurs. ’ 

CnAUAOTBns. —The tomour i s usu ally oval, its lo ng aids coiTcsponditij; with 
t^t pfjthe spine . It generally varies in size, from that of a walnut to an 
orange ; but occasionally it attains an immense bulk, equal to that of a child’s 
head. In so me cases the tumour i s lobu lated. having an imperfect septum 
stretching across it; in other instances, two or more of these tumours have 
been met with in the spine. The skin covering it is usually of its normal 
colour ; but when the tumour is of considerable size, it may be thin and have 
a bluish or congested appearance, and present a certain degree of transjmrency. 
In these circumstances, ulceration from distension and thinning of the skin ■ 
may eventually take place. On examining the tumour, which is hard, though 
elastic when the child is held upright, it will be found that it becomes soft when 
the child is laid horizontally. It sometimes becomes tense during expiration, 
and softer during inspiration. In some cases fluctuation is perceptible, and by 
pressure the bulk may be lessened. 

Spina bifida may be met with in any part of the vertebral column ; it is, 
however, almost invariably fo und in the lumbar region, the cases in which it 
appears higher up being of rare occurrence ; instances of the kind are, however, 
mentioned by Cruveilhier. When it occurs higher up, in the cervical or 
upper dorsal region, it has been found that the spinal cord and nerves arc 
usually adherent to the walls of the tumom*; in the lumbar region this is not 
the case. 

The tumour is distended* by the cerebro-spinal fluid, which is characterised 
by its clear limpid appearance, by its low specific gravity (1008 to lOOG being 
the average), and by its containing merely ^ trace of albumen, a considerable 
quantity of chloride of sodium, and a trace of sugar. 

Prognosis. —The prognosis of spina bifida will depend upoiPJ^e size of the j 
tumour, on the condition of the skin covering it, and on its situation. ' If it be ' 
of small size, with healthy integumental investment, and without a tendency 
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to increase, the jgpttlent may live to an adnlt age, provided care be taken to 
torotect the tumour. If of large size, it is generally fatal, the child usually dying 
M an early age of convulsions. In other instances the tumour increases in size, 
the skin covering it becomes^hin and red, ulcerates, and gives way, and death 
results from spinal meningitis. Upon the whole, it may be stated as a general 
rule, that spina bifida is more dangerous the higher it is placed on the spine. 

Treatment. —In the treatment of spina bifida, the line of practice must be de¬ 
termined by the size of the tumour and by the condition of the skin covering it. 

When the tumour is very large, and the skin covering it has become reddened, 
showing a tendency to give way, tapping and compre ssion aanbined o ffer th e 

only c hance of safety. The case from which the 
accompanying drawing is taken was cured in this 
Avay. It was^that of a young girl. At birth the 
tumour protruding through the spina bifida was 
small, but it gradually increased in size, until at 
the age of thirteen it had attained the following 
dimensions : — Circumference at ^basc 25 inches ; 
length oyer greatest convexity 1!) inches ; breadth 
14J inches. The tumour occupied the lumbo¬ 
sacral region, and stretched over both gluteal regions. 
It was tense and translucent; the skin reddened, 
very thin, and becoming darkly congested at the 
more prominent part, evidently in imminent danger 
of bursting. Health excellent; deA’elopmcnt good. 
I tapped the tumoiu* and drew off 101 ounces 
of cerebro-spinal fluid. When emptied, an aperture 

Fia. 472.—Large spuia Bifl.ia, Ij inch loug and three-quartcrq of an inch broad. 
Clue lay tapiinigandiiressiire^ could be fclt at thc lower lumbar and uppcr sacral 

regions to the left of the mesial line. The parts 
were well padded vuth cotton wool and siipported by an elastic bandage. No ill 
effects followed the tapping. This was repeated nine times in eighteen weeks, 
085 ounces in all of clear cerebro-spinal fluid being dra^vn off; the largest 
tapping amounted to 120 ounces ; the smallest to 03. After each tapping, 
methodical compression was employed. The ninth tapping was followed by 
signs of irritation in the lining membrane of the tumour, which became 
greatly thickened, evidently by plastic deposits. Slight spinal meningitis with 
a tendency to opisthotonos and convulsive movements came on, but passed 
off. The sac did not refill; and, the skin coAnri]% it being thickened and 
corrugated, the patient soon completely recovered, and is now—four years 
after the last operation—strong, healthy,and active. Cabral of Lisbon operated 
successfully by tapping and pressure in a case of spina bifida on a child a 
month old. 

In cases in which the child is othervdse healthy and strong, the tumour small, 
with sound skin covering it, and in which little pain or inconvenience arises 
from pressure on it, means may be adopted for relieving or possibly even curing 
the deformity. 

In these circumstances, bearing in mind that the disease is not necessarily 
fatal, we shall probably best consult the welfare of the child by abstaining 
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from all operative interference, and merely protecting 0 ei' tumour mth a 
piece of leather or a layer of cotton-wool. If it be thought desirable to 
attempt a cure, the simplest mode is to employ pressure on the tumour, by 
means of a compress and bandage ; or, what it better, an air-pad, similar to 
those used for umbilical hernia, and kept in place by an India-rubber band. 
In addition to pressure exercised in this way, the recommendation of Sir A. 
Cooper may be followed, and the tumour punctured from time to time with a 
small trochar; care being taken, however, to prevent the ulceration of the 
punctures, by covering them with collodion. In this way, by the combination 
of puncture and compression, cases have been cured. Gradually applied 
lateral compression has been successful in a few cases. Thus Wilson 
removed the tumour by the gradual pressure of a clamp applied to its base, 
and keeping the parts in close apposjbion by means of this instrument, so as to 
prevent the entrance of air, and the consequent occurrence of spinal menin¬ 
gitis. In this case the tumour was as large as an orange, and not pedunculated. 
If it have a iiarjow base, the prospect of cure by this means will be better. 
BcjTiard and liatil applied compression successfully by means of threads passed 
through quills or small wooden tubes, and gradually tightened. All other 
plans of treatment, by ■which the tumour is oiDencd, and the air allowed to 
enter it, are frauglit with danger, and will, I believe, bo inevitably followed by 
the death of the child, from inflammation of the meninges of the cord, and con- 
■\mlsions. In fact, as a general rule, operations for the removal-of the tumour 
arc to be condemned. I have never kno^vn any but a fatal issue follow its 
removal by the ligature, scissors, or the knife. 

ANGULAR CURVATURE OF THE SPINE. POTT’S DISEASE. 

This disease, Avhich consists, in its full develojiment, of destruction of tlic 
bodies of the vertebrm, with disintegration of the intervertebral fibro-cartilage, 
most commonly occni-s in young children, sometimes but a few months old ; 
but it is not unfi’equently met with at all ages up to thirty. It is always, I 
lielieve, a Bcrofulous_a:ifoc^n, consisting essentially in degeneration of the 
fibro-cartilages of the spine, or i n strum ous ostitis ; sometimes, but far more 
rarely, in tu bercular infiltration of the bodies of one of the vertebrae, followed, 
as commonly happens in this condition, by congestion, caries, or necrosi s o f the 
osseous tissue that is in contact with, or is the seat of, the deposit. 

When we consider the complicated structure, and the variety and extent of 
the movements of the sppal column, we cannot but be surprised that its 
organic diseases are so coniparatively rare. The quantity of osseous tissue that 
entera into its formation—a large portion of which is cancellous, and hence 
peculiarly prone to caries—^whether* simple or tuberculous—^would mark it 
as a part that ought to be peculiarly liable to these pathological changes. The 
variety and extent of its ligamentous structure, of its fibro-cartilages, the articu¬ 
lations between the individual vertebrae, and between them and the ribs, all 
give the necessary elements for chronic disease, which might be considered 
of probably frequent occurrence when we reflect on the extent, variety, and 
frequency of its movements. But so admirably is the column as a whole 
fiesigned for its purposes, that it is much less frequently the seat of oiganic 
disease than might d priori be supposed to be possible. 
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Changas in the Spinal Colnsm.—^Angular curvature of the spine, or 
" Pott’s disease,” as it is familiarly called, may originate in disease of two 
different structures of the spinal column; viz., 1, t he in tervertebral fibgp- 
cartiJsfi^ j 2, the bodies of i^tho vertelage. The seat of origin exercises an 
important influence on the character and progress of the disease. When it 
commences in the intervertebral fibro-cartilage, it is seldom fatal, the disease 
consisting in a strumous and inflammatory softening of these structures, going 
on to their absorption and the consequent falling together and fusion by bony 
ankylosis of the bodies of the vertcbric. In these cases, abscess seldom or 
never occurs, and the angular projection is usually limited to three vertebral 
spines at most. 

When the disease occurs in the bones of the spinal column, it primarily 
originates in and is usually confined throughout to the cancellous structure of 
the bodies of the vertebrae, leaving the spines, the ai’ches, and the articular 
processes, unaffected ; but in some instances even those structures become 
implicated. The disease may begin in two distinct Avays : 1* by the develop¬ 
ment of ordinary strumous osteitis : 2, by the deposit of tubeft’cle in the can¬ 
cellous structure of the bone. The tuberele so deposited excites inflammation, 
and leads to disintegration of the surrounding osseous structure. The disease. 




Fig. 478.—Angtilur Cnrvatiiro of 
the Dorsal S(iiue from Cario.'i 
and Aukyloaie. 


Fig. 474.—Caries of Hoilio.s of Luiiih:ir 
VerteUno: no atteiui>t at Anky- 
loais. 


whether simple strumous osteitis or tuberculous caries from its commencement, 
attacks the bodies of the vertebras, which arq cancellous, in preference to the 
other parts of th^e bones which are composed of compact osseous structure. 
The bodies of the affected vertebrm become thin, e roded.«an^ gradually 
qsi_a3ateaiffly. In this way the bodies of from three to six or eight of the 
vertebr® may Ise destroyed; the corresponding intervertebral fibro-cartil^es, 
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which derive their supply from the contiguous bones, becoming disorganised 
as these undergo destruction. These changes c ommonly occu r about the 
rr>i(idle do rsal vert ebrae ; if extensive, they ya y impl icate the. upp^ or lo wer 
dorsal, or up per lum bar, and give rise to angular projection backwards of the 
diseased part of the spine, corresponding in extent to the amount of destruc¬ 
tion of the vertebrae (Figs. 178 and 474). The mechanism of this oxcurvation, 
which is usually the most marked feature in this disease, is easily understood 
by reference to the pathology of the affection. The bodies (one or more) of 
the vertebrm, being thinned and weakened, at last give way under the pressure 
of the weight of. the upper part of the body ; and, the remains of the disin¬ 
tegrated bodies being fused together, the upper part bends over, and the spines 
project posteriorly. The degree of bending forwards and of posterior excurva- 
tion corresponds to the amount of the destruction of the bodies of the 
vertebrm. At the same time that the upper part bends forwards, the lower 
part of the spine rarely maintains the exact position as it did in Fig. 478. In 
the great majority of cases there is a compensating incurvation just below the 
cxcurvated vertebra). In this way the upper part of the body is carried erect. 

The size of the angle of oxcurvation varies according to the number of the 
absorbed vertebral bodies and the extent of their disintegration. When one 
only is diseased it is acute; when several, more obtuse or open. When one 
vertebra only or chiefly is diseased, three spinous 2 >rocesses mil project to 
form the angle, that of the diseiised vertebra being the apex. If two or three 
be diseased, five spinous jirocesses usually enter into the formation of the 
angle of excurvation, and then the whole of this portion of the column will 
be displaced backwards, giving a thickened and broadened base to the excurva¬ 
tion in the lateral direction. It is seldom that the spinal cord becomes com- 
jjressed, injured, or diseased during the progress of this disease. In some 
cases, however, more especially in adults, and in those cases in which the 
IWbterior excurvation is slight, the spine maintaining its erect position, spinal 
meningitis may be developed. This is owing to the spinal canal being opened 
in consequence of the salutary and conservative process of angular ankylosis 
not having been sufficiently developed. Short of this, a certain amount of 
paraplegia may be produced from partial compression of the cord. Effusion into 
the sheath of the cord then takes place, and, the cord itself becoming softened 
opposite the seat of curvature, paraplegia will be occasioned. 

In some cases the bodies of the vertebrae, instead of being carious, arc 
simply eroded, or scooped out, leaving a hard, dry, and somewhat rough osseous 
surface, which has evidently been the seat of chronic osteitis. These cases are 
quite incurable ; no process of repair taking place. 

SYMnoMS.—^Angular curvature, dlb Pott’s disease of the spine, commonly 
begjns, e specia lly in children, in a very insidious manner. It usually occurs 
in gtramous efiildrem and is generally referred to a fell or blow on the back. 
The first symptom that most often attracts attention is the chiM!s. attitujis, 
which is altered and very characteristic. The body ig held stifB.Y s tJEaightjEftd 
upright ; it is neither bent nor turned to one side when the child moves, but 
the spine is inove4 a- whole and in a rigidly fixed manner. The shonld grg 
are raised , the chin is thrown up , and the toes a re slight ly. The 

child walks with great caution, and very stiffly. 
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1 One of the earliest symptoms complained of is often an i ll-defi ned superficial 
gain , extending round the trunk, more severe, perhaps, on one side than on 
I the other, and occasionally referred to the stomach. After a time th e ch ild 
hccomea-un^le tojtand u^ght, has a tendency to lean the bod y forwards., o r 
to support it by restTng The~^ n ds o njfcelkngj^j or by seizin g. Wdjaf-imything 



Fig. 475.—tfatural Cuitb 
of Spine. 





Fig. 470.—First eai'ly 
Clmiige of Ciu-vis 
in Angular Curva¬ 
ture. 



Fig. 477.—Cli.ingo of Ciin-e 
of Spine in Ailvaiiceil 
Stage of Angular Curva¬ 
ture. 


that wilLserYiJ_^ 3 .tempor^_su It will also be found that the patient 

experiences great difficulty in raising himself without assistance from the hori¬ 
zontal into the sitting position, or in turning himself sideways in bed without 
the use of his arms. On examination, one or two of,the spines about the 
mid dle of tlm bacl ^will be found to be a little more pr ominent than the r est; 
and, on pressing or tapping upon them, pain mil be complained of. The child 
usually becomes stunted i n its growt h ; and, if the disease be not arrested by 
proper treatment, the patient continues more or less hump- or round-backed 
for life. In other cases the disease mil run on to the formation of abscess, as 
Avill immediately be described, strumous manifestations occurring elsewhere, 
and death eventually resulting. 

In adults, the danger and the symptoms will vary greatly according to the 
seat of the affection. It is most dangerous, and rapidly fatal, when the cervical 
vertebrsB are implicated ; for, as the bodies of these are shallow, caries readily 
penetrates to the spinal canal, and the coM or its membranes may thus be irri¬ 
tated. When the dorsal or lumbar vertebrae become diseased, the affection is 
not BO immediately serious to the life, as it nmy be to the figure of the patient. 
In adults it often commences with. f lying o bscure p ain in the loins or back, 
apparent l?. ( ff a rheiomatic ch ar acter, shooting, round the body or down the 
thighs. On examining the spine, which feels weak to the patient, and which, 
as in the child, is incapable of supporting him or of en**^pg him to raise or 
ium himself without assistance, tenderness on pressure or on tapping will be 
jxperienced at one point, and he will wince when a sponge wrung out of hot 
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water is applied to this part; although there may be no appearance of excurva- 
tion, yet the skin covering it is hypersesthetic. In these cases of caries 
tVUhout angular curvature, it will be found that the spine has lost its natmral 
free mobility an^ flexibility, moving fixedly, stiffly, and as 
a whole^.when the patient leans forwards or sideways. The 
patient, when laid flat on his back, qp,nnot raise himself 
into a sitting position without the aid of his hands or elbows, 
and he caimot turn sharply and suddenly over upon his 
face. Occasionally the incipient cur\'ature, when it occurs, 
assumes more of a lateral than of an angular direction ; and 
in one fatal case I have seen the spine actually bent back¬ 
wards, so as to be incurvated at the 'seat of disease. In 
some rare cases, the true angular excurvation dependent on 
caries of the bodies of the A’ertebrae may be associated with 
the ordinary lateral curve of debility. The lower limbs now 
become Aveak, and the patient Avalks with a peculiar shuffling 
tottering gait, the legs being outspread, and the feet turned 
out. The weakness of the limbs is especially marked in 
going upstairs, and may be tested by directing the patient —Attitude of 

to stand unsupported on one leg, and raise the other so as Jhaa lu Angular 
to place the foot upon the seat of a chair, Avhich he Avill vanced stage, 
probably be unable to do. Not unfrequently there is more 
or less of a neuralgic affection associated Avith the muscular Aveakness—a species t 
of neuralgic motor paralysis which is A'ery characteristic. Sensation is not 
only perfeetj but^oysfcacute in jia^ wdiilst there is an ataxic state of ,_the 
muscles of the lower extremities Avhich presents a peculiar and characteristic 
train of nervous phenomena. The deformity of the spine may sloAvly in¬ 
crease ; the patient may become unable to stand ; and spasms of the muscles 
of the lower extremity may come on together Avith a tendency to relaxation 
of the sphincter ani, and retention of urine. 

Abscess now commonly makes its appearance ; and in some cases it occurs 
before any of the other signs except pain and weakness of the spine, but cer¬ 
tainly before any deformity has taken place. When the abscess forms, as 
Stanley has observed, the pain and irritation of the spinal cord and nerves are 
usually lessened for a time. 

It must not, however, be supposed that abscess necessarily forms in all cases. 
In children we often meet Avith great excurA'ation without any abscess. In 
adults, however, it is very rare to see angular curvature without suppuration. 
But the liability to abscess will depend not only on the age of the patient, but 
on the primary seat of the disease. Another it commence in the intervertebral 
fibro-cartilages or in the bones of the spine ; and, if in the vertebra?, on its 
origin, whether tuberculous or not. If the disease commence in the interver¬ 
tebral structures, consolidation of the diseased spine-will often take place 
without the formation of •abscess. But when it is situated primarily in the 
vertebr®, this is much more doubtful; here, however, much will depend on the 
form of the diseaga!** Simple congestit'e or inflammatory caries of the spine 
may take place to a very considerable extent, and yet no suppuration occur; 
the bodies of the vertebras undergoing erosion and absorption, and coalescing 
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Bb as to become fused together in one soft and friable mass of bone, across 
which bridges of osseous tissue are sometimes thrown out, so as to strengthen 
the otherwise weakened spine. In these cases, masses of porcellaneous deposiJ 
will not unfrequently be found intermixed with and adherent to the carious 
bone. Indeed, this ankylosis and fusion of the bodies of the diseased vertebrae 
may be looked upon as the natural mode of cure of angular curvature of the 
spine; the only way in which It can take place when once the disease has 
advanced to any considerable extent. 

When abscess forms in connection with diseased spine, it is in most cases the 
result of the continued irritation produced by the tuberculous osteitis ; and it 
may become the most prominent and marked feature of the affection, giving 
rise almost to a distinct and independent disease. The situation and course of 
the abscess depend mainly upon the part of the spine affected ; thus, for 
instance, when the cervical vertebrae are diseased, the abscess may come for¬ 
wards behind the pharynx, and may occasionally extend under the stemo- 
mastoid muscle to the side of the neck, where it opens ; sometimes, though 
very rarely, it passes into the chest, and in other cases down into the axilla. 
When the disease is seated in the dorsal vertebrae, it usually passes forwards 
zmder the pillars of the diaphi’agm, down the side of the aorta and the iliac 
vessels, into the iliac fossa, and then presents tlirough the abdominal wall above 
Poupart’s ligament; sometimes, if the patient be long kept in the recumbent 
position, the pus sinks into the pelvis, and then passes out through the sacro- 
sciatic notch, giving rises to a large accumulation in the gluteal region, or it 
may present by the side of the anus. In other instances, again, the pus passes 
directly backwards, and large dorsal or lumbar abscesses are the result. It is 
remarkable that in these cases of caries of the dorsal vertebrae the pus docs 
not tend to encroach on the chest or the pleural cavity. In other cases, when 
the lower dorsal or upper lumbar vertebrae are diseased, the pus enters the 
sheath of the psoas muscle, thus constituting the common affection termed 
Psoas Ahscsss, and, passing along this, under Poupart’s ligament, presents in 
the thigh ; or it may continue its course dowmvards, burrowing under the 
muscles of this region, until it reaches the popliteal space, and may even pass 
from this some distance downwards on to the calf or ankle. I have seen an 
abscess, which took its origin in disease of the dorsal vertebra}, opened by the 
side of the tendo AchHlis (Fig. 74, Vol. I.). In other cases, again, these 
abscesses take a different course ; and, descending into the subperitoneal areolar 
tissue of the pelvis, may present by the side of the rectum in the perinaeum, 
or pass out of the sciatic notch, and down by the side of the trochanter. The 
quantity of pus contained in these collections is sometimes enormous, and 
abscesses of this description attain a greater magnitude than those of any 
other part of the body. In some cases the abscess may follow the course of 
both psoas muscles, and project on each groin at the same time. Their true 
nature and point of origin may usually be determined by an examination of 
the spine!, and by feeling an impulse on coughing communicated to their 
extremest points of presentation. Sometimes fragments of the carious or 
necrosed bone from bodies of the diseased vertebra will be'i^ound in the pus— 
more particularly towards the termination of the case, when recovery by 
ankylosis is taking place. In the patient from whom Fig. 480 (p. 800) was 
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taken, several fragments of bone thus came away in an abscess that opened in 
the fore part of the thigh. 

Diagnosis. —The diagnosis of caries of the spine is made at the first sight 
of a patient affected by the disease, when once the angular deformity has 
taken place. It is, however, difficult? before excurvation occurs, being only 
indicated at this period by th e e x iste nce o f pain in the back, and by some 
symptoms of Rpinal irrita tion . At this stage it may be mistaken for ipmSTor 
intercostal nmraVjia, for rheuinatism, or for chronic nephritis. The persistence, 
however, of a continuous fixed pain in the back should always lead to a suspi¬ 
cion as to the true nature of the disease, lest the grievous error be committed 
of treating as mere neuralgia or rheumatism what may turn out to be incur¬ 
able disease of the spine itself. Here the tenderness on pressure, the increased 
sensibility to the application of heat will determine the seat of the affection. 
The pain elicited by rotation or by antero-posterior movement is a very 
valuable symptom. In most cases pain on bending backwards is most com¬ 
plained of. The patient can stoop forwards, but if bent backwards suffers 
much. So also pressure on the head or shoulders greatly increases the pain or 
the part affected. The shape of the back also, as also there is loss of the 
natural and graceful curv'es of the spine -with a tendency, though it bo very 
slight, to projection of some of the spines, the feeling of weakness in the 
back, the difficulty in rising from a sitting or horizontal position, in turning, 
or in standing on one leg unaided, the loss of the 'natural fiexibility of the 
spine, and especially the occurrence of these symptoms in early childhood or 
youth, at a period when the other diseases rarely occur, and are still less rarely 
persistent, would lead one to suspect the true nature of the affection. 

The diagnosis between abscesses localised in the situations mentioned and 
those arising from diseased spine, is not always easy ; as pmmlent collections 
of various kinds may form in the different planes of areolar tissue in the neigh¬ 
bourhood of the vertebral column, without any disease existing in it. Thus, a 
large psoas abscess descending in the sheath of the muscle and presenting under 
Poupart’s ligament, may occur from some disease or irritation of the areolar or 
fascial structures without any disease of the vertebrae themselves. In these 
cases of simple abscess, the diagnosis from psoas abscess dependent upon verte¬ 
bral disease is usually easy, as there will be an absence of all excurvation of the 
spine or^eyen of tendemess^lopig^t. As psoas ab^e^ dependent upon verte¬ 
bral caries almost invariably presents in the groin, and a large abscess in the 
groin may arise from various other conditions, independently of such vertebral 
disease, the Surgeon must attend carefully to the diagnosis of these various 
conditions. Abscess in the groin may arise from the following causes :—1, from 
large lymphatic collections in the* subcutaneous or intermuscular planes of 
areolar tissue ; 2, from dise&se of the areolar tissue around the kidneys ,• 8, from, 
pericaecal abscess (on the right side only) ; 4, from iliac abscess, whether form¬ 
ing merely in the iliac fescia, or dependent on disease of the pelvic bones; f», 
from hip-joint disease, the abscess being pelvic ; 6, from large buboes or glan¬ 
dular abscesses; 7, ftnm an empyema perforating the pleura and finding its 
way down behind 4(he diaphragm ; and 8, from serous or hydatid cysts. These 
various collections may, however, with a, little caution be readily distinguished 
from the ordinary form of spinal abscess that descends along the psoas mnscle. 
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In the first place, in all these cases there is an absence of that dorsal pain and 
tenderness, with more or less excurvation, whioh, though not inTariably present, 
is commonly met with in psoas abscess. Then, again, if the collection be 
■jpet'inephriUc, there will have been previous, or there are co-existing symptoms 
of renal disease. If it occur in the areolar tissue around the ccecim, the pus 
will be pecuharly offensive, will present itself in a less distinct manner, and 
will probably be associated with symptoms of intestinal irritation. I have seen 
the pus in a pericmcal abscess pass under Poupart’s ligament, and jp-esent as a 
large sloughy absce^ at the upper and outer part of the thigh. Ip those rare 
cases in which, an mtvpyema has found, its way between the layers of the abdo¬ 
minal muscles, and presented in the groin, the stcthoscopic signs vill point out 
the nature of the affection. In abscess connected with disease of the hip-jo'int, 
there will be special evidences of the source of the pus. The only real difficulty 
consists in diagnosing large psoas abscess presenting in the thigh or in other 
parts of the lower extremity, and dependent on disease of the vertebral column# 
from iliac abscess taking its origin in the loose areolar tissue of the iliac fossa, 
whether it be connected or not with disease of the corresponding bone ; and in 
these cases the difficulty is often not a little increased in consequence of the 
iliac abscess finding its way into the sheath of the psoas muscle. 

In iliac abscess, the disease usually commences at or after the middle period' 
of life, always in adults j and, as,, Stanley has observed, usually pinsents itself 
externally immediately alfove Poupart’s ligament, Iwing conducted forwards to 
this situation by the iliac fascia. Psoas abscess, on the contrary, most com¬ 
monly occurs in the earlier periods of life ; and extends down into the thigh 
along the course of the psoas muscle, so that it always presents below Poupart’s 
ligiunent. It is also commonly associated with some indication of irritation of 
the muscle in the sheath of wMch it is situated ; thus, there is an inability to 
stand upright, to extend the leg, and pain is complained of in walking. Psoas 
abscess also, in many cases, occurs suddenly, the patient finding, on wasliing 
himself in the morning, that he has a lai-ge soft tumour in the upi^er part of 
the groin ; whereas iliac abscc^ comes on more gi’adually, pnd presents in a 
more diffused and less circumscribed manner. * 

Iliac and psoas abscesses also require to be diagnosed from certain forms of 
aneurism of the abdominal aorta or iliac arteries ; which, having become diffused 
by the rupture of their sac, have formed large non-pulsating extravasations j'n 
the sheath of the psoas in the iliac fossa. In such cases the previous history, 
the absence of distinct fluctuation, and possibly stcthoscopic examination, 
together with the sudden appearance of the tumour, will throw hght on the 
true nature of the case. 

In other cases, again, when tl^g abscess, after deeply burrowing, has per¬ 
forated the fascia lata, its feel closely resembles that of ^certain fatty tumours. 
Here the possibility of diminishing the size of the swelling on pressure, and 
impulse on coughing, enable the Surgeon to effect the diagnosis. 

From femorgd hernia the soft and fluctuating character of the swelling, its 
gradual return when pressure is taken off^ its situation external to or below 
the femoral vessels, and all absence of gurgling, constitute the chief distin¬ 
guishing characters. 

Large serous collections and hydatid tumours are occasionally met with in 
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the iliac fosia and groin, presenting in their progress, their size, and their fluc¬ 
tuation, all the characters of chronic abscess; from which, however, the character 
of the fluid let out on puncturing them will immediately distinguish them. 

Prognosis. —The prognosis is necessarily unfavourable. It has two aspects 
1, As to the persistence of Deformity ; 2, As to the Life of the patient. 1 

1. Deformity.—So far as the deformity from angular curvature of the spine 
is concerned, it may be pronounced to be incurable. The diseased spine is 
soldered and held together by the fusion' of the softened a:^ disiute^’ated in- 
tervei-tebral.structures and vertebral bodies ; and any atterupt at straightening 
or at unfolding this excurvation would be attended by the greatest risk, from 
danger of exciting irritation of the spinal meninges, or opening the spinal 
can^. When excurvation has taken place, there has been loss of substance ; and 
this cannot be repaired. Hence the spine must remain shortened in front and 
bent out posteriorly. 

. 2. Ziife.—So far ^ life is concerned, the prognosis will mainly depend on 
sevend conditions. The first is the extent of the caries: if several vertehrm 
be aflected, so that the curve is very long, the disease is necessarily highly dan¬ 
gerous from the extent of osseous structure implicated. It was long ago remarked 
by Iloyer, that the most fatal cases were generally those in which the spine 
^ireserved its straight position ; whereas, when it was much curved, death 
seldom resulted. The truth of this remark J have had frequent occasion to 
verily ; and the circuiastance would appear to be o\vi% to the fact that, when 
the spine continues straight at the same time that the bodies of the vertebrae 
arc tuberculous and carious, ankylosis cannot occur, so that the spinal canal is 
open and the cord irritated ; whereas, when they have fallen together and very 
considerable gibbosity has resulted, ankylosis more readily takes place, and 
thus an imperfect cure is effected. The size of the-abscesses, and the amount 
of d^charge from them, must also necessarily seriously influence the result. If 
they be very large, and coiitinuously discharging, hectic and consequent death 
will probably supervene. 

Trkatjuknt.—I n infants, the utmost that can be done is to direct that they 
be laid prone ill)on a pillow or small couch constructed for the purpose ; that: 
the general health be improved by tonics suited to their age; that they have 
the advantage of country or sea air ; and that some counter-irritant, as the 
tincture of iodine, be applied by the side of the spine. In children that are 
somewhat older, and in adults, great adv*itage may be derived by strictly for¬ 
bidding.them to walk, stand, or sit erect; confining them rigidly to the prone 
couch, and adopting a general plan of tonic treatment. In fact, the principles 
of treatment are extremely simple : the improvement of the general health by 
good diet, tonics, and sea-air, in prdfir to req|pv'e the strumous condition with 
which this disease is qjways associated. With regard to the value of active 
pyogenic counter-irritation, by means of issues or the actual cautery, much dis¬ 
crepancy of opinion exists. I cannot but think that these means are employed 
far too indiscrinynately, and often in cases in wMch more harm than good 
results from their use. The rule for their employment appears to me to bo 
this—that in the earliest stages of caries of the spine, and before the formation 
of abi^ess, they arewf considerable service, possibly in arresting the progress of 
the disease in the osseous structures, mid certainly in relieving pain and remov- 
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ing irritation of the cord and spinal nerves ; but that, after abscess has formed, 
and is presenting either in the lower iliac fossa or in the thigh, they are not 
only useless in arresting mischief or inducing repair, but injurious by weaken¬ 
ing, and being a somce of additional irritation to, the patient. Rest in the 
horizontal position is the most important element in the treatment; if the 
patient be allowed to stand upright or to sit, the weight of the head and 
shoulders will tend to curve forward the weakened spine, and by their pressure 
increase the already existing irritation in it. The horizontal position relieves 
the diseased parts of this additional source of distress. In these cases the prone 

position is preferable to the 
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supine, and the patient, if old 
enough, should always be laid 
upon a properly constructed 
prone couch. The prone posi¬ 
tion is certainly the best; for 
not only is the projecting angle 
formed by the excurvated spine 
not injuriously compressed, as 
it would be in the supine or 
lateral position, but the patient 
is more comfortable ; and it is 
far easier to make the necessary 
application in the way of issues 
and moxae than could other¬ 
wise be done. At the same 
time, the back not being the 
lowest part of the body, there 
is a less tendency to conges- 
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tion of the spinal veins, and to consequent increase of the inflammatory 
softening of the bones. When the disease has in this tvay been arrested, 
tor which many months—at least twelve or eighteen—wiU be required, the 
patient may be allowed to get up and move about, by wearing jiroper ap- 
]>aratus so as to support the trunk. This may be constructed on the plan 
shown in the accompanying figure (Fig. 479). It combines three principles in 
its action—1, a broad pehic band, making a firm basis of support round the 
lower part of the trunk ; 2, lateral upright stems, terminating in crutches, by 
which the weight of the head and shoulders is taken off the diseased spine, and 
transmitted directly to the pelvic base ; and 3, a posterior plate, which by means 
of a rachet can be brought to bear directly upon the excurvated part of the 
spine, and support, and in some degree rectify, the position of f^hia, Taylor’s 
support (Fig. 480) is also an apparatus of great utility, more especially in the 
advanced stages of angular curvature of the spine, where ankylosis has taken 
place between the "diseased vertebrse. It has a tendency, in consequence of the 
upright iron dorsal rods being jointed backwards, to uplift the head and 
shoulders, and thus often improves considerably the attitude of the patient. 
But this very advantage in the later stages becomes a source of inconvenience 
if not of positive danger in the earlier periods of the disease, as it teiids to 
separate the vertebwe in process of consolidation. It is of considerable im- 
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portance that the patient should not be allowed to get or sit up without proper 
support too soon before the consolidation of the diseased vertebrae has taken 
place, otherwise ho will to a certainty suffer a speedy relapse, and excurvation 
will greatly increase. 

When abscess has farmed, the Surgeon should be in no hurry to open it ; 
but, in accordance with the principles laid down -when treating of this affection, 
he should delay doing so, lest injurious fatal constitutional irritation be set up. 
When it becomes necessary, from the approach of the matter to the surface, to 
give exit to it, this should be done by aspiration or valvular incision, closed, as 
soon as the pus has been discharged, by means of hare-lip pins, or in the way 
described on p. 152, Vol. I., or by the “antiseptic method” (p. 154, Vol. I.). 

The hectic or constitutional irritation that supervenes about this period, 
must of course be treated on general principles. 

DISBASE OF THE CBRVICAI. SPINE. 

We have hitherto considered caries as affecting the dorsal and Imnbav 
spine. But the same disease may be developed, though much less frequently, 
in the cervical region. The reason of its gi'eater rarity here arises, I believe, 
from the comparative absence of cancellous structure in the cervical vertebm*, 
and hence the less tendency to strumous or tuberculous osteitis, the disease 
probably commencing rather in the ligamentous than in the osseous structures. 

The signs are the usual ones of pain, ri <ridity , swel li ng, diffused and ill- 
/ defined. But there is in the cervical region no tendency to angular incurva¬ 
tions. This is owing to the shallowness of the bodies of the vertebrae not 
admitting that coalescence after their destruction, which is characteristic of 
the same disease in the dorsal and lumbo-dorsal regions. But the patient 
is unable to support or to turn his head ; he holds it in his hands when in the 
upright position, and rotates the w'hole body when he attempts to look round. 
There will be pain on any attempt at movement, whether rotatory or antero¬ 
posterior, and on pressure on the vertex. Although no angular curvation can, 
for the reason just stated, take place in this region, the spinous processes may 
become irregul^, one or two projecting more than the other. 

Disease of the Atlas and Axis, and between the Atlas and Occipnt, 
constitutes one of the most serious forms of vertebral caries. In these cases 
there are pain and swelling, with great difficulty or absolute inability in moving 
the head; after a time induration of the ai’eolar tissue, with swelling and 
fluctuation behind the pharynx, come on, pushing forwards its posterior wall 
against the nasal apertures, causing the tongue to be extruded, occasioning* 
much difficulty and distress in breathing, and giving rise to a peculiar nasal 
tone in the voice. The formation af this retro-pharyngeal abscess in young 
people should always lead to an examination of the cervical spine. The abscess 
may point here, or may extend outwardly under the muscles of the neck. 
Patients affected by this disease truly present a remarkable gS well as distressing 
appearance. The steino-mastoid muscles axe remarkably tense and prominent, 
and, the neck being perfectly rigid, they are unable to turn the head, but when 
they want to look round have to twist their whole body; at the same time, 
the weakness in the neck usually compels them to support the head with both 
hands, putting one under the chin, the other under the occiput, and so holding 
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it. The disease may suddenly terminate fatally by l uxation o f the vertebrm 
forwards, compression of the cord, and sudden aspjijxia; or more slowly by 
hectic and gradual interference with the respiratory functions. 

~ The Treatment must be conducted on precisely the same principles as that 
of angular curvature, by absolute rest, counter-irritajjon, in the early stage, 
and tonics. As great and immediate danger may result from the sudden 
displacement of the vertebrje, and the consequent compression of the ccndcal 
cord, the head usually requires to bo steadied by proper apparatus calculated 
to support it and limit its movements, such as is represented in Fig. 2r)4, 
vol. I., and the patient should be confined to the recumbent position. 

The paraplegia that accompanies severe forms of encurv'ature of the sjune 
will vary in degree from impairment of motor power in the feet and legs to 
complete abolition of all sensation and motion in the lower extremities. The 
feet, legs, and thighs will be utterly insensible to the electric stimulus both as 
regards muscular instability and cutaneous sensibility. But however marked 
the paraplegia, recovery need not bo despaired of, pro’s ided the sphincters be not 
' Jiffected. J have seen cases of paraplegia from spinal caries, in which the 
electric sensibihty and irritability were completely destroyed, and had been so 
for a year or two, recover both as to sensation and motion as the activity of 
the spinal mischief subsided under the influence of rest and appropriate 
treatment. 
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CHAPTER LI. 

—t— 

DISEASE OF THE SACRO-ILIAO JOINT. 


Disease of the Sacro-Hiac Articulatioa is a rare affection. Witli but 
few exceptions, systematic writers on Surgery are altogether silent upon this 
subject. Boyer and Chelius mention the disease ; but.it is only by Nekton 
that any detailed description of it has been given. This may be partly 
accounted for by its rarity, and partly, perhaps, by its having not unfrequently 
l>een confounded with some of the varieties of coxalgia or of spinal disease. 

The sacro-iliac disease is essentially a very chronic _affe.cti.on, lasting for 
months or years. It appears to be strumous in its origin, partaking of the 
nature and ordinary character of “ white swellings.” I have never seen it 
in young children, and in all the cases which form the basis of these observa¬ 
tions it has occurred in jouug adults from 14 to 3jQ_year& old. The exciting 
causes of the disease are obscure : I have not been able to trace it to blow or 
injury in any of the cases that have been under my care, although there can 
be very little doubt that such causes might excite it. 

Patuologv! —The disease may commence primarily either in the pehde 
bones, or in the articular structures of the sacro-iliac junction. The annexed 
drawings (Pigs. 481, 4H2), taken from a boy who died of tetanus from the 
irritation of an issue, six weeks after the commencoment of disease in the sacro- 
ilisuj articulation, show erosion of the 


cartilages in patches, and clearly illus¬ 
trate the existence of primary disease 
in those structures. The next drawing 
(Fig. 4(83), taken from a man about 
30 years of ago, who died of this af¬ 
fection after nearly two years of suffering, 
shows the disease in its most adA’anced 
stage. The bones, though bare and 
rough, are neither carious nor necrosed ; 
they appear simply to be deprii'ed ^ 



Saoro-ili.io Disease in its early stage. 

Fig. 4S1.—Suerum. . Mg. 4S2.—Ilium. 


the ir incrusting cartil age. There is no 

deep erosion of them, no cavity, no sign of tuberculous infiltration ; no 


evidence, in feet, of primary osseous disease. The ligaipentous structures 
also of the articulations are only partially destroyed. The interosseous liga¬ 


ment was especially in a sound state; it had preserved to a great extent 


its firmness, and required to be divided with the scalpel in order to expose 
the interior of«*he joint and the opposed oa^;i:|S i^J^es. The structures 
that appear chiefly to have suffered are thfe synOvia^and cartil^UQliS 
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elemen ts of the joint. These are normally hut imperfectly developed in 
the sacro-iliac articulation, and may, probably enough, readily undergo dis- 
oiganising changes somewhat analogous to those which take place in the 
so-called “pulpy degeneration of the synovial membrane” in strumous 
joints. 

Symptoms. —The symptoms characteristic of this affection arrange themselves 
, in five distinct groups— viz,, Pain, Swelling, Lameness, Alteration in the Shape 
of the Limb, and Abscess. These we must study separately. 

1. Fain. —One of the earliest symptoms is a sensation of painful weakness 
at the lo wer part of the back and sacrum, increased by movements of the body 
in walking, stooping, or even in standing, giving the sensation as if the body 
were falling asunder. The pain is increased by any effort that calls the 

respiratoiy muscles into action, 
such as coughing, sneezing, or 
laughing, and is greatly aggra¬ 
vated by straining at stool. As 
the disease advances, the pain 
becomes more continuous, and 
of a gnawing or rheumatic cha¬ 
racter. Itsintensity varies greatly; 
in some instances it is throughout 
slight, except on movement, in 
others it is most intensely agoni¬ 
sing, the patient shrieking with 
agony, and unable to obtain rest 
in any x>osition. It is accom¬ 
panied by a peculiar feeling of 
weakness, of falling asunder, or 
of want of support in the lower 
pai’ts of the body. This pain is* 
Fig. 483 .—saoro-iiiac Diwasi., inoro advanced. Confined to the gluteal regioii and 

groin, and docs not extend far 
down the limb. When the patient is lying on his back or side, the limb 
on the affected side may be ab- or adducted, or the head of the thigh-bone 
may be pressed up against the acetabulum, without any increase of pain, 
provided the pelvis be fixed by the pressure of the hands. If this be not 
done, considerable, even intolerable pain will be experienced on moving the 
limb. So, also, if the Surgeon seize the sides of the pelvis in his hands, and 
move them to and fro, or press them together transversely, or separate 
them by jHjessing the anterior superiorc spines asunder, pain will be elicited, 
the affected joint bdng then influenced by the movement conamunicated 
to it. Tliere is often general and diffused tenderness on pressure over the 
gluteal region; but this is less about the hip-joint than in coxalgia, and 
gradually increases as the finger is pressed backwards upon the sacro-iliae 
ariaetdation, so that it may at last be localised in a small spot. 

2, 8wellixi|r.-~-A puffy intumescence is perceptible early in the disease, 
ale^g the line of the affected articulation. It assumes a somawhat elongated 
appearance from abofe downwards, and does not extend to any distance 
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outwards under the gluteal muscles, nor docs it invade the natural hollow 
behind the trochanter. As the disease advances, and suppuration takes place, 
the swelling increases materially, and assumes different and peculiar characters, 
owing to the formation and diffusion of abscess. 

;•!. J^ameuess is an early symptom. The patient walks insecurely ; has a 
feeling of want of proper support to the body ; leans forward, and uses a 
stick. He puts the foot on the affected side to the grouud, but does not 
tread upon it so firmly as upon the other. He cannot stand on the foot 
of the affected side, or twist himself suddenly round. As the disease advances, 
the powers of support and progression diminish, and at last the jiatient 
becomes unable to assume the erect position, lying in bed usually on the 
sound side. 

4. Alteration in the Shape of the Kip and Xiength of the Xiimh 

is an early and marked symptom. From the very commencement of the 
disease, ^thejimb on the affected side will seem to _bc longer than the sound 
one; the tip of the inner malleolus being usually, as the pa.tient Ucs on his 
b^k, half an inch below the level of the same jppint of bone on the opposite 
side. But on close examination, it w'ili be found that the measurement from 
the anterior superior spine to the inner malleolus gives the same result on both 
sides ; hence the elongation cannot be owing to any change that has taken 
place in the bones or in the three large joints of the lower extremity, but must 
be dependent on some disturbing cause situated beyond the anterior superior 
spine of the iliimi. On more close investigation, this point of bone is found 
to be at a lower level, and at the same time more prominei^t, than its fellow 
on the opposite side : the displacement is thus produced, not by any obliquity 
of the pelvis consequent on a twist on the lumbar spine, as in hip-joint disease, 
but by the tilting forwards and rotation downwards of the whole side of the 
pelvis ; for the displacement Avhich takes place is a double one. The swelling 
of the affected articulation not only pushes forwards, but rotates downwards, 
the ahterior and superior portion of the ilitun ; and hence the anterior superior) 
spine is not only at a lower level, but is also mofe^ prominent on the diseaseq 
than on the sound side. The limb itself usually lies straight, and is wasted 
and enfeebled. 

5. Abscess occurs only at a late period of the disease. Many months, a 

year or more, may elapse before suppuration is fairly established, or, at all 
events, before the fomration of pus is so abundant and so circumscribe that 
it can be recognised as an abscess. I have observed abscess in connection 
with this disease in five situations—viz., over the articulation, in the gluteal 
and in the lumbar regions, within the pelvis, and in connection with the 
rectum. • 

The first indication of abpccss is met with over the diseased articulation. 
The puffy swelling which is there perceptible in the earlier stages of the 
affection, gradually softens, until at last fluctuatipa is established in it. From 
this point it may spread outwards into the glatw region, nearly as far as, but 
not enveloping, the trochanter; or it may take' another course and stretch 
upwards, forming a considerable aocumulatioh in ther loin, upon and just 
above the crest of the ilium. These forms of sacro-iliac abscess are extra- 
pelvic ; the other varieties are intrapelvie. These latter are of three kinds. In 
von. n. ' X 
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one form the plis passes out of the sciatic notch, and under the gluteal mus- 
cks} in the other varieties it gravjtates downwards into the ischio-rectal 
fossa, and presents by the side of the rectum ; and in the third variety which 
I have observ'ed, the abscess opens into this gut, abundant puriform discharge 
takes place anum, and, flatus from the bowel passing into the suppurating 
cavity, a tympanitic abscess results. 

Peogno^is. — The progno sis of this disease is alw ays most unfavour able. I 
am not prepared to say that it is of necessity fatal, but I have never seen a 
patient recover after the full development of the disease, and after suppuration 
had set in. I have, however, seen a case cured, in Avhich, from the history 
of the symptoms, the thickening over the sacro-iliac articulations, and the 
permanent displacement of the side of the pelvis, there was every reason to 
beliete that this disease had existed.'’^ But in this instance no absce^ had formed. 

Diagnosis. —The diagnosis of sacro-iliac disease is important, and not 
always easy. There are five distinct affections Avith Avhich it jp|iyjbe con¬ 
founded—vk., neuralgia of the hip, sciatica, spinal disease, coxalgia, and 
disease of the pelvic bones. 

1. Neiiralyia of the hip in young females may readily enough be confounded 
with the earlier stages of sacro-iliac disease. But the Avidely spread and super¬ 
ficial nature of the pain in the neuralgic aflection, the co-existence of the 
hysterical temperament, the sex of the patient, and the. absence of all limita¬ 
tion of morbid action to the neighbom’hood of the diseased articulation, render 
the true nature of the Section suflSciently clear. The obliquity of the pelvis 
which occasionally occurs in neuralgia of the hip, and causes apparent elonga¬ 
tion of the limib, is readily removed Avheu the patient lies on the back ; 
whereas, in sacro-iliac disease, position does not affect the displacement of 
the limb on the affected side. 

2. Sciatka .—In this affection, the age, of thc^tient, usually more adA'anced 
than that of the subjects of sacro-iliac disease ; the seat of the pain, lielow the 
articulation, End its extent down the back of.the limb ; Avith the absence of 
elongation, will enable the Surgeon to eflect the diagnosis. 

8. From spinal disease, thd diagnosis is usually sufficiently easy ; for, although 
the situation of abscess resulting from caries of the A'ertebne may in many 
cases Jbe, the same as that which is occupied by the collections of pus resulting 
from sacro-iliac disease, yet in caries of the spine, in the vast majority of 
instances, excurvat io n of the vertebrm has liccomc prominently marked by the 
time that the abscess has assumed so great a magnitude as to occupy the 
inferior lumbar or gluteal regions. In those rare cases in AA’hich, as in an 
instance that was some time ago under my care, caries of the vertebras, with 
consecutive abscess, takes place Avithout any angular curvature, it will be found 
that the patient complains of tenderness on the Surgeon percussing the spine 
opposite the seat of disease; that the spinal column has lost its flexibility, 
moving stiffly and as a whole ; that there is ah absence of that elongation of 
the limb on the affected side, dependent on displacement of the Aving of the 
pelvis, which is so early observable in sacro-iliac disease ; and lastly, that 
examina;bion of the sjicro-iliac synchondrosis neither elicits pain nor reveals 
swelling or any of the other signs of disorganisation of that articulation. 

4. (fe^lgia is the affection that is most easily confounded with sacro-iliac 
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disease, and that fronoi which it is of most importrace to make the diagnosis. 
It is eq)ecially from that variety of jbip-disease which commences in the 
acetabulum, primarily involves the pelvic bones, and only secondarily im¬ 
plicates the joint, that it is diflScult to distinguish sacro-iliac disease; and 
the importance of effecting this diagnosis is great when we reflect that 
these cases of hip-disease may now successfully be subjected to operative 
interference, whilst sacro-iliac disease does not admit of relief or removal 
by these means. The diagnosis between coxalgia in all its forms and the 
disease we are at present considering may be effected by attention to the 
following circumstances. 

a. The seat of pain on pressure varies. In hip-disease the patient suffers 
most severely when pressure is exercised deeply behind and above the tro¬ 
chanter, in the hollow behind that odious prominence, or when the” com¬ 
pression is exercised against the anterior part of the hip-joint through the 
pectineuft jnuscle. In sacro-iliac disease, little or no pain on pressure is 
experienced in these situations ; but tenderness is elicited by pressure upon 
the sacrum and along the line of junction between the sacrum and ilium, 
behind and altogether away from the hip. 

h. The movements that occasion pain are different in the two diseases. In 
hip-disease, a bdu ctio n an d rotation outwards, or pressure of the head...Qf the 
thigh-bo ne into the aoe taBidum; ag ffravgtd.Td a'^cateForTesrdegree, often to 
an unbearable extent, the Bufferings^bF the patient. In sacro-iliac disease 
the thigh may be moved in all directions, ab- or adducted, rotated, flexed, or 
extended, whilst the patient is lying on the back, without any increase of 
suffering, prorided the side of the pelvis be fixed by the Surgeon. Should 
this precaution not be taken, the movement impressed on the thigh will be com¬ 
municated to the diseased articulation, and will necessarily occasion suffering. 

c. The signs connected with the alteration in the length of the limb differ in, 
the two diseases. I n hip- disease there may be, and usually is in the advanced“ 
stages, conridcrable ^ortening. This never occurs, in sacro-iliac disease. Im 
the earlier stages of coxalgia there may be, as there is throughout in sacro-iliac 
disease, elongation of the limb. But there is an important point connected 
with this. The elongation in hip-disease is always appreciable by measuring 
from the anterior superior spine of the ilium to the inner ankle. In sacto^-iliac 
disease, however, the measurements between these two points on the opposite 
sides of the body exactly correspond, the seat of the elongation being situated 
still higher up. 

d. The alteration of the level and of the prominence of the two anterior 
superior spines, in sacro-iliac disease, may be confounded with that arising frbm 
the obliquity of the pelvis usually*occurring in the early stages of coxalgia. 
But here also the diagnosis may be effected by observing that the displace¬ 
ment of the bone in sacro-iliac disease is permanent, and is not influenced 
by position. The obliquily of the pelvis in hip-disease, givii^ rise to apparent 
elongation of the limb, is dependent on -W twist in the lumbar spine, which 
may be rectified by placing the patient on his back, and using a little mani¬ 
pulation. The alteration in the level of ‘toe two ilia, in sacro-iliac disease, is 
not modified by change of position, nr by any movement that may be impressed 
upon the spine. 



3 oS DISEASE OF THE SAORO-ILIAC JOINT. 

5. Disease of the pelvic hones may of course occur independently of any affec¬ 
tion of the sacro-iliac articulation ; and, when so occurring, it always com¬ 
mences at a distance from the joint—the crest of the ilium, the tuberosity of 
the ischium, or the acetabulum, being the usual seats of the disease. When it 
occurs in the first of these two situations, the resulting abscess seldom attains a 
very large size, and is altogether above or below the synchondrosis, the outline 
of which can be felt clear and xmobscured by swelling of any kind. When the 
abscesses are opened, the sinuses that result will lead directly down to the rough 
and carious bone, examination of which will leave no doubt as to the natyre of 
the cases. In these cases, also, no change takes place in the length of the 
limb, or in the position of the side of the ilium. 

AVhen the acetabulum is primarily affected, the difficulty of diagnosis may be 
greater, in consequence of the large size and often intrapelvic nature of the 
abscesses, and the co-existence of a certain amount of displacement or elonga¬ 
tion of the limb. But here the same circumstances that enable the Surgeon to 
effect a diagnosis in ordinary coxalgia—viz., the pain in movement influencing 
the hip-joint merely, and the increased length of limb, as determined on mea¬ 
surings from the anterior superior spines—^wiU prevent his falling into error as 
to the true nature of this disease. 

Treatment. —^With respect to treatment I have but little to say, and that by 
no means satisfactory. The treatment must be conducted on the same general 
principles that guide us in the management of cases of carious diseases of the 
spine. The great object is to prevent the foimation of abscess. If the ciu’c be 
fortunately accomplished, the patient will probably recover with a limb that, 
though weakened, is but little impaired in utility; for, the sacro-iliac junction 
being naturally a fixed joint, it matters little if it become ankylosed by disease. 
I^ng-continue^rest in the prone position ; fixing the pelvis, hip-joint, and 
thigh by means of a large leather cap and splint, which should embrace the 
whole of the limb from above the crest of the ilium to the sole of the foot; 
counter-irritation, in the earlier stages, before suppuration has set in (after that 
has occurred it is worse than useless); the administration of cod-liver oil, iron, 
and suitable tonics, are the means to be empjoyed. When abscess forms, this 
must be opened in a suitable and convenient spot, when large and chronic by 
valvular incision ; and keeping up the powers of the patient by ordinary 
dietetic means and medicinal tonics are the means that must be employed, 
with the view of pi’ocuring ankylosis; but usually, unfortunately, with little 
advantage beyond the mitigation of suffering and the prolongation of life for a 
limi(«d time. When once suppuration has set in, our hopes of a cure are 
materially lessened. I am not prepared to state that the affection is inevitably 
fetal when it has reached this stage, but ceftainly in the very great majority of 
instances it is so; the profuse discharge from the large abscesses connected 
with it inducing hectic, and exhausting the powers of life. No operative inter¬ 
ference is admissible. 
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CHAPTER LII. 


DISEASE OF THE HIP-JOINT. 

Hip-diseabk presents so many points of peculiar and serious importance, 
tliat it is usually, and not improperly, considered as a distinct affection, apart 
from otken joint-diseases. Like all these it may be amte, sub^ute, or chronic, 
most cor^only occniTing in strumous subjects; indeed, I think its connection 
\Yith_a crof ula is generally more distinctly marked than that of most other 
affections of the joints. It almost invariably occurs before the age of puberty. 
Out of 48 consecutive cases of this disease, of which I took notes, I find that in 
1(5 only did it take place at or after fifteen years of age, and, of these, in 6 cases 
only it happened above the age of twenty. The collected statistics of cases 
appears to give a very similar proportion; thus it may be considered essentially 
a disease of childhood or early youth. It commonly comes on from very slight 
causes ; being usually attributed to over-exertion in a long walk, a sprain in 
jumping, a fall, or sitting in the wet. 

Foums of the Disease. —All the inflammatory affections attacking the 
coxo-lemoral articulation are usually confounded under the term “ Hip- 
Disease” or “ Coxalgia.” This is too general an expression ; and we shall find 
included under it several distinct forms of disease that differ from one another 
in pathology, symptoms, result, and treatment. On looking at the hip-joint 
in a surgical point of view, w'c find it to be composed of three distinct parts j 
viz., the soft structures, the acetabulum, and the head of the thigh-bone. Any 
one of these may be principally or primarily affected ; and we may accordingly 
divide hip-joint disease into three distinct forms—Art hrit ic, Acetabular, and 
Femoral. This division is not purely pathological, but is also practioSi, espe¬ 
cially in its bearing on the question of excision. 

General PATHOEoaiCAL Conditions. —Before proceeding to describe each 
separate form of coxalgia in detail, we may consider briefly the six pathological 
conditions which are more or less common to each variety of the affection—viz., 
FftiUt At titude; Sup puration . Sinus^ Dislocation, and Ankylosis , j 

1. Pain.— The pain in the hip-joint disease varies greatly according to the 
form which the affection assimies. In the more phmnio forms of the disease it 
is at first slight, and, perhaps, rather referable to the knee than to the hip; 
this is particularly the case in the fariety, and maybe explained by 

the irritation of the articular branch of the obturator nerve. In the arthritiC’ 
form it is always very acotfe, even intense, seated in the joint itself, and greatly 
increased by any movemenj;, however sh'ght, of the hmb. In the acetabular 
form of the disease the pain is not at first referred to the joint, but rather to 
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the ihac fossa or side of the pelvis; it afterwards becomes severe, gnawing, 
and deeply seated in the articulation. However dight the pain may be, it is 
always greatly ino’eased by moving the limb, by pressing the surfaces of the 
articulation together, or by abduction. Hence the patient usually keeps the 
foot raised and merely supported on the point of the toes, the knee and hip 
being flexed and adducted. 

2. The Attitiide of the limb is peculiar, and varies in different stages of the 
disease. In the early stage the limb is usually straight, carried slightly for¬ 
wards, or perhaps somewhat abducted, owing to the irritation and contraction 
of the capsular muscles on the anterior and outer aspects of the joint. The 
attitude of the limb is as follows. 1. The patient tilts the pelvis to the opposite 
side so as to raise the diseased limb off* the ground ; hence there is apparent 
shortening, though there may be no diff’erence in the length of the limbs 
or even actual elongation. The anterior superior spine on the affected side will 
be found to be higher than that on the opposite one. 2. The limb is slightly ab¬ 
ducted ; and 3, the patient only puts the toes to the ground, the ^eel being raised. 
This is done in order to bring the elasticity of the foot into play and to prevent 
the pain that would arise from the jar of the limb if the patient trod on the heel. 
As the disease advances, the limb becomes adducted, so that the knee is carried 
against the lower part of the sound thigh ; it is also flexed and carried forwards 
in advance of the opposite limb, the action of the external rotators having become 
interfered with by wasting and agglutination, and the limb coming under the 
influence of the adductors and flexors. The length of the limb varies' greatly 
at different periods. In estimating the length, w’e must be careful to discrimi¬ 
nate between apparent and real changes. In the early stages there is often 
I apparent elongation to a considerable extent, owing to the oblique position in 
' wEcirthe p’elns is carried causing the anterior superior spine on the aff'ected 
side to be an inch or two below the level of that on the healthy side. Often in 
these cases of apparent elongation there is actual shortening. All this can 
readily be determined by measurement from the anterior superior spinous 
process to the inner malleolus of each side. Heal elongation is not common, 
but may occur in consequence of effusion into the joint, and thrusting down 
of the head, in acute arthritic coxalgia. Xs the disease advances shortening 
comes on, from disintegration or dislocation of the head of the bone. The 
real riiortening is often apparently much increased by the oblique tilting 
of the pelvis upwards on the affected side. The real shortening of the 
limb is often very easily observable by placing the patient in the sitting 
postur^ with the knees bent at a right angle, when it will be found that 
the knee on the side affected does not project so far forwards as the one on 
the healthy side. 

8. Suppuration is not a necessary consequence of inflammition of the hip- 
joint, though in strumous subjects it more commonly occurs than not We 
often see the arthritic variety of the disease run its course without suppuration; 
but, in the acetabular femoral, abscess always forms sooner or later, being the 
direct consequence of the diseased osseous tissue. . In the acetabular form, 
abscess Js often one of the earliest signs of seBons lilischief, preceding the other 
sign^i. pnmci^tely to be mentioned. The abscess usually form behind lhe| 
i joints n nd^ .tl xe gluteal m uscles ; they may open in this situation or burros : 
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under the fascia lata, a nd pres entu3Ja.tkQ_..Q. ntor asp ec^ of the thiqrh below the 
tensor vaginaj J^OTis. Sometimes they occur in front of the joint jmder the 
]^ctineus ; and in the acetabular form of the disease they are commonly intra- 
pelvic, forming in the iliac fossa, and presenting abo>’e or und er fonpart^s 
ligament, or passing down by the si de of &e rectum or, through the sciatic 
notch, and then downwards upon th e hack of the thigh. 

4. Siunses.—^An attentive examination of the position and direction of these 
is of great importance in forming an opinion as to the seat of the osseous disease. 
There are three situations in which sinuses are met with, which vary accord¬ 
ing to their point of origin from the abscess, and the position of the diseased 
bone : hence it is of importance to note their site and direction. 1. When the 
sinus opens two or three inches below and a little in front of the great 
trochanter, about the insertion of the tensor vagina) femoris muscle, the disease 
is almost invariably 2. When the sinus is in the gluteal region, it 

may indicate femoral, but not unfrequently is dependent on pelvic disease ; the 
acetabulum, or | portion of the dorsum ilii, being the part involved. 8. The 
sinus may open in the pubi c region, cithe r ab ove or below Pqupart’s ligament: 
in this situation it is almost certainly diagnostic of disease of tho^pelvk bones, 
especially the iiubic aspect of the acetabulum. When it appears alove the 
ligament, it probably loads to intrapelvic abscess : on the other hand, ivhen it 
opens heloiv Poupart’s ligament, there is generally disease of the rami of the 
pubes or ischiiun. 

The situation of the sinuses, as ivcll as their direction, will thus be found to 
be of the greatest value in leading the Surgeon to a more accurate diagnosis of 
the seat and extent of th« osseous disease than he could otherwise form. 
And, indeed, it is only by attention to these circumstances that he is enabled 
in many cases to form an approximate opinion on these points ; for the 
diseased bone is often so covered in by healthy osseous structure, as when the 
inner aspect of the great trochanter is affected, or by plastic matter, that 
the probe cannot touch it; or the sinus may be so tortuous that a straight 
probe cannot follow its windings. Sayre’s vertebrated probe (Fig. 40|^) is 
very useful in these cases. 

But there is other important information obtainable from an attentive con¬ 
sideration of the situation of the sinuses. It is w'ith reference to the probable 
nature of the osseous disease. In femoral coxalgia, this is almost invariably caries 
—sometimes simple, in other cases tuberculous; hence those sinuses that indicate 
the existence of primary disease of the upper epiphysis of the. thigh-bone prove 
this to be of a carious nature ; whilst, qb the other hand, sinuses occurring in the 
pubic region and by Poupart’s ligament are almost invariably dependent on 
the presence of necrosed bone—neorosis being the form of disease that affects 
the acetabuluni.and pelvjc bones. 

5. IMsloeation. —In the advanced forms of Mp-disease, dislocation of the 
head of the thigh-bone commonly occurs, and may arise from three causes. 
«• ThjB_j[ointjnay.h^^ ; ,the capsular ligament h&ving given way in 

consequence of inflammatory .softening and ulceration, and the head of the 
bone being thrown out o^feefpayity by the action of the surrounding muscles. 
Ik Qariesjad^partial abaoiq ^id n of the head of the thigh-b one may have?diiaken 
P^se, so that it .lioTonger the cotyloid c avity; a nd, the ligaments being 
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at the same time destroyed, it slips out on to the dorsum ilii (Fijf. 484). A 
fungus fibro-plastic m ass may sp roiiL- Up f rom the bottom of the cavity, and 
thus tend to pusE the bone out of it; and, after it has been so extruded, this 
growth will completely fill the acetabulum. 

The occurrence of dislpcatipn is, in the great"majority of cases, prec eded by 
the for^tipn of.abscess in and around the joint; but in some instances it 
happens in consequence apparently of the softening of the ligaments, the head 
of the bone being thrown out of the acetabulum without the supervention of 
abscess or any sign of suppuration. In these cases a false joint may be formed 
upon the dorsum ilii, where the bone lodges. When it is lying in a suppu¬ 
rating cavity it will always be found to be in a carious state, and then no 
attempt, or at most an imperfect one, is made at the construction of an articu¬ 
lation around it. 

Dislocation takes place chiefl y in the femoral variety of the disease , in which 
the head of the thigh-bone is more or less destroyed, and the acetabulum is 
filled with fibro-plastic deposit, which is reparative material, developed in those 

cases in which the lim’ng 
cartilaginous surface of 
the joint has been re¬ 
moved, leaving roughened 
bone, which thus becomes 
covered. The formation 
of this material is interest¬ 
ing, as showing the pos¬ 
sibility of repair in the ace¬ 
tabulum when it is only 
secondarily affected. In the 
acetabular form, the posi¬ 
tion of the head of the bone 
is moi^ uncertain. In some 
cases it is dislocated upon 
the dorsum ilii; in other 
instances, the head of the 
bone is not thrown out of 
the_ cotyloid cavity ; but 
this, being carious, and be¬ 
coming at last perforated, 
may allow the upper end 
of the thigh-bone to slip 

Fig. 484.—^Aoute Diseaso uf Hip-joiiit in an Adult. Alvorjitioii of into the pelvis. 

Head of Femur. Softening of Ligaments. Dislocation on the « . , - . 

Donsum Uii. G. Ankylosis may occur 

either with or without pre¬ 
vious suppuration. If the joint have suppurated and the head of the bone be 
thrown on the dorsum ilii, a false joint may eventually! form, or osseous 
ankytoms in a more or less feulty position take place. If the head of the 
bone*‘i^tinue in the acetabulum without suppuration, osseous ankylosis 
majy^Mue with but little shortening of the Hmb. j 

Pathology. —It is not often that the opportunity presents itself of ex amining 
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u hip-joint in the earlier stages of coxalgia, before complete disorganization of 
the joint has taken place. The following were, however, the appearances that 
were found in a child about eight years of age, who died in the Ho^ital of 
pneumonia, and whose body was carefully examined by Wilson Fox. The 
disease of the hip had only existed about six weeks. 

The joint, which, induing the acetabulum and capsule, was removed entire, 
contained a considerable quantity of dirty yellow pus. The ligamentum teres 
was flattened and covered with spots of yellow lymph : it was much softened, 
so as to tear with the greatest ease. The synovial membrane was generally 
greatly thickened, intensely injected, of colour vaiying from bright red to 
(lull orange, and covered by spots of yellow lymph. The cartilage lining the 
acetabulum appeared to be healthy, except just around the insertion of the 
ligamentum teres, where it Avas softer and more gelatinous-looking than normal 
for aboiAt one to two lines. The cartilage jucrusting the head of the femur 
appeared at first sight to be entirely unaflected. 

On making a vertical section through the acetabulum, and the head and nock 
of the femur, the great trochanter Avas found almost entirely unossified, Avith 
the exception of a point in its centre, and its connection to tlie bone was Aveak 
and easily tom asunder. The epiifiiysis of the head Avas completely ossified ; 
the lino (JP junction being still, howeA’ei’, marked by a band of bluish aud 
veiy hard cartilage, which extended for about three lines on each side across 
the bone. In the centre of this, extending both into the epiphysis and the 
diuphysis, Avas an cbnrnatcd portion of bone, yellow, hard, dense, and com¬ 
pact, these peculiarities being most marked in the portion belonging to 
the diaphysis. In both parts this mass contrasted strongly in colour and in 
consistence Avith the reddened cancellous tissue. The incrusting cartilage, 
though generally appearing healthy externally, could now be seen to be a 
good deal Avorm-eaten internally, and indeed, destroyed at one or tAvo ix)ints. 
AVbere the mass of hard Iwno came near the surface, the reflexion of the 
synoA'ial membrane A*as destroyed. BeloAv this, in the neck and the upper 
pm*t of the shaft, the cancellous tissue was very lax, the Avails being A’ery thin, 
and the medulla filling them extraordinarily rod. The medulla at the com¬ 
mencement of the medullary canal, about one inch and a half below the tro- 
(thantcr, w'as exceedingly red and A'ascular. Occupying many spots of the 
cancellous tissue, and also one or two of the reddened medulla, were many 
little masses of the size of millet-seeds, looking like transparent cartilage, hard 
and resisting, yielding no juice, not breaking doAvn at all easily under the 
finger, tom Avith difficulty by the needle, and when tom showing great numbers 
of nuclei and fibres. They perA’aded the Avhole bone, and were also found in 
the acetabulum, but in smaller numbers. Seftne of them could easily be enu¬ 
cleated Avhere the medulla ,av£is soft, others could only be separated with diffi¬ 
culty from the cancellous bone. 

From this ’•account it is easy to i^erceive that the disease was tul>erculous ; 
that it commenced in the osseous stmetures, chiefly of the femur ; and that it 
secondarily implicated the soft articular stmetures, 

Axtiuritic Coxalgia.— ’The arthritic form of hip-joint disease maf’co m- 
mc nce in-j;nj of t he soft stygotures of the joint j in th^capsule, t he synovia l 
membf^e, the c^il^es, ortEe~ round ~ligam^. lliese are alone primarily 
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affected, usually with acute inflammation presenting the characters of arthritis 
in other joints, and the disease generally continues limited to these structures 
throughout. Aston Key believed that the round ligament was very frequently 
the starting-point of inflammation of the hip-joint, and other Surgeons have 
referred its origin to each of the other structures mentioned. Without denying 
the possibility of disease sometimes commencing in the ligaments, illustrative 
of which we have a beautiful model in the Museum of University College, I 
believe that it more frequently appears first in the cartilage incrusting the head 
of the thigh-bone ; for, though it is extremely difficult to prove this, opportu¬ 
nities of dissecting this form of hip-disease in its early stages being very rai’c, 
yet the symptoms that attend it so closely resemble those accompanying the 
diseases of the articular cartilage in other joints, that it is difficult not to infer 
that this may be the case in the hip. 

Sj/mptoms .—In this fonn of the disease the patient is seized mth signs^of 
acute inflammation of the joint, coming on rather rapidly, hud with great 
cons t itut ional disturbance and jiyrcxia. The pain in the joint in these caseBjls 
most excruciating, accompanied by spasms and twitchings of the limb,, and 
marked by nocturaal exacerbations. The suffei'ing is so intense, that the 
patient cannot bear the slightest movement of the limb ; a fit of coughing, 
the weight of the bed-clothes, or the shaking of the bed by a person leaning 
against it will give rise to the most intense agony ; and in the intervals of his 
suffering the patient is in constant fear of a return of the pain, to which he 
looks forward with much anxiety. In these cases the limb is everted, abi^cted, 
perfectly helpless, and motionless : the nates wiU befbmid flattened, and there 
is usually some fulness about the anterior part of the joint^ un der t lm pectiueus 
muscle, or to its outer side, aboie.. the trochanter. There is also sometimes 
true elongation of it, in consequence of the capsule becoming distended with 
fluid, and pushing the head of the bone doAvnwards. On measuring the limb, 
in order to ascertain its true length, it is necessary to examine the tw'o together, 
and to place the sound in exactly the same position as the diseased one ; unless 
this be done, ciTor wdll very probably creep in, for, on measuring the lower 
extremity from the anterior superior iliac spine to the lower border of the 
patella or the inner ankle, it will be found to be of greater length when 
adducted or extended thau when abducted or bent. 

In some cases the distension of the capsule with synovial fluid, as the result 
of the inflammation in the joint, may bo so great as to lead to its rupture, and 
to the sudden dislocation of the head of the bone on to the dorsmn ilii, with 
great pain and much shortening ; this, howcA^er, is of very rare occurrence, the 
dislocation seldom taking place until after abscess has formed within the joint, 
and the articulation has been thus destroyed. 

Besults.-^ln this, the arthritic form of hip-disease, various terminations may 
take place j the result depending greatly upon the constitution 6f the patient, 
and on the manner in which the affection is treated. In the most favoxrrable 
circumstances, as the i nflamma tory action is subdued, the disease fells into 
the subacute condition, and recovery gradually but very slowly takes place, 
with a luqb that continues somewhat stiff and partially ankylosed, as well as 
wasted and somewhat shortened from disuse. Sometimes complete^ ankylosis 
occurs without the previous formation of abscess. In the majority of instances. 
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however, abscess forms, and then the patient may either be worn out by the 
continued irritation of diseased bone, or by the profaseness of the discharge ; 
or, great shortening taking place either by the absorption of the head of the 
bone, or its dislocation out of the acetabulum, the cavity of the abscess may 
ultimately contract, the carious portions of bone exfoliate, and the sinuses close 
after years of suffering. In the most favourable circumstances, when once 
the joint has been acutely inflamed, a year or two will elapse before the patient 
can use his limb with any degree of security. The safety of the patient 
depends in a great measure on preventing the ‘occuircnce of suppuration. If 
the constitution be very strumous, this can rarely be done ; but, if it be toler¬ 
ably healthy, the disease may be prevented from passing on to this stage, and 
then the patient may recover with an useful though somewhat stilf and 
crippled limb. If suppiu’ation occur, it is very seldom that an adult patient 
recovers, hectic and exhaustion speedily carrying him off. The lives of children 
may, however. Be saved even in these circumstances ; but they Avill be left 
permanently lamed. 

Acetabular Coxalgia. —In the acetabular form, t^ disease originates in ' 
the peMc bones,^ and the articulation and head of the thigh-bone ai’e only 
secondarily involved. The disease of the pch ic bones has more of the character 
of necrosis Ithiui of cai-ies ; but the two morbid conditions are in many cases 
co-existent, the acetabulum being carious, whilst the rami of the pubes and 
ischium are necrosed. The soft articular structures speedily become disor¬ 
ganised ; the cartilage incrusting tlie head of the thigh-bone is absorbed ; the 
femoral head itself becomes eroded rather than carious ; but the disease does 
not extend into the neck or trochanters. This form of liip-joint disease is 
more common in adults than any other variety. 

The Symptams are usually obscure in the early stages, but become very 
unequivocal as the disease advances. There is pain around the hip rather 
than in the joint itself; this, however, becomes tender on pressure, and the 
patient cannot bear on the limb, but no alteration takes place in its length, 
although it becomes greatly Avasted. Abscess invariably forms, perhaps at first 
Avithin the pelA-ic cavity ; but it soon presents externally. Sometimes it jjasses 
doAvn by the side of the rectum, or through the sciatic notch to the gluteal 
region; but generally it points near the pubes, under Poupart’s ligament. 
Hectic comes on ; the sufterings are greatly increased ; and death from ex¬ 
haustion speedily ensues in this, which is by far the most fatal form of 
hip-disease. In cases of this form, dislocation, though it is met Avith noAV and 
then, rarely takes place. Sometimes, however, the destruction of the acetabu¬ 
lum is so, extensive that the head of the thigh-bone penetrates it, and passes 
into the pelAuc caAuty. Dislocation,is most frequent when the disease has 
destroyed the head of the bone ; so that, the head being no longer present, no 
impediment is offered to the action of the muscles around the joint, and the 
bone at length slips from its position in the cavity of the acetabulum. 

Femoral Cozalgia.—In the femoral form of coxalgia, the morbid action 
commences in the upp er epip hysis of the thigh -bone. The progress of this 
variety of coxalgia is very Insidious : its symptoms are by no means prominent; 
it generally occurs in young children, and is usually, I belicA^e, of tubercular 
origin. In it the yellow, somewhat soft, friable matter fills up the caneelli of 
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the head and neck of the thigh-bone, resembling, and indeed being identical 
with, tubercular deposit in other organs. This form of coxalgia is accompanied 
inevitably by the formation of abscess in the soft parts around the joint, 
commonly on the outside of the thigh, and in the gluteal region ; the articular 
surfaces are ev entually destroyed, and the head of the bone becomes carious 
and is displaced, leading to shortening and distortion of the limb ; the disease 
veiy generally terminates in death from exhaustion and hectic. 

Si/mptmns .—The disease usually commences very insidiously. It assumes a 
subacute character, and is chiefly met with in young children. The first 
symptom that usually attracts attention is, that the c hild l im ps and walks in a 
peculim’ shuffling, hopping manner ; he does not stand firmly ppon.both feet, 
but rests on the toes of the affected limb, the knee of w hitih is, bent - The 
limb will be seen to be everted, somewhat abducted, sligh tly flexed upon the 
thigh, with the knee partly bent, and apparently shorter than the othefi This 
sbiortening, however, is apparent, and not real; for on laying the child on its 
back, it will be found that the pelvis is placed obliquely ; the anterior superior 
spine on the aff'ccted side loeing raised to a higher level than that on the 
sound one, and at the same time turned somewhat foi’wards. Measurement 
of the limb from this point to the ankle will show* that there is no alteration 
in its length. The obliquity of the pelvis, w’hich is of very early occurrence 
in diseased hip, is owing to the child lifting the foot ofl' the ground in order 
to avoid pressure on it in walking or running; and in doing this he is 
obliged to raise, not oidy the limb, but the corresponding side of the pelvis. 
This apparent shortening will commonly give plat®, after keeping the child in 
bed for a few days, to a simulated elongation of the limb ; the pcMs on the 
attected side descending below its natural level. At the same time that 
these symptoms are noticed, the child usually complains of jjain in the hip, 
especially on pressing over the pectineus muscle, or behind the trochanter ; 
this is increased by standing, wnlking, or any attempt to bear upon the 
joint ; abduction also, and rotation of the limb outwards, are particularly 
painful, and any concussion of it, as by striking the heel or knee, will 
greatly increase the suffering. At this stage of the disease, the patient will 
<jften refer to the knee rather than the hip as the seat of pain, and a careless 
Surgeon might be misled and treat the wrong joint; the more so, as there 
is not unfroquently a good deal of cutaneous sensibility about the inner side 
of the knee-joint. This pain appears to l)e seated in the obturator nerve ; 
the articular branch of w'hich, sent to the hip-joint, becoming implicated in 
the disease, communicates a radiating pain that is felt at the extremity of the 
long descending branch which is distributed to the knee. On turning the child 
upon its face it will be observed that thernates are somewhat flattened, the fold 
being m a great measure obliterated; and, if it be a female, the labium on the 
affecte^ide will be seen to be placed at a lower level than on the sound one. 

As the disease advances, abscesses may form at any part in the vicinity of 
the joint. They most commonly occur under thQ_,.gl]citoi. mnsclesj but 
sometimes at the anterior part, under the peetjn^ masple- When in this 
situation, they occasionally give rise fd veity severe suffering down the inner 
side of the thigh by exorcising pressure upon the obturator nerve, which 
may sometimes become tightly stretched over the subjacent cyst of the abscess. 
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It is about this period that true shortening of the limb takes place, which at 
the same time becomes abducted and inverted, thus assuming a very different 
position from that which it presented in the early stage of the disease. 
The different positions into 

which the limb falls in the ^ 

two stages of the complaint 

are evidently due to altera- ^ V; 

tions in the muscular action ^ 

brought to bear upon it. I - 

In tlie early ^ stage, the 

which are in close relation 
with the joint, become ir- 
ritated by the ej^ensioii of 

inflammatory Jiction to F \ 

them, or by the iwessure to 

hence, these being called 

into increased action, the • ) Jf 

limb is everted, at the same .laer nwision. jfti-l/r 

time that it is slightly flexed 

and abducted bv the irrita- Fig. 4.sr).-Chrouii! Disease of IIi]i-joiiit. Sinuses onoutcr 

.1- i. !.• 1 i-v 1 side of Tlugli. 

tion to which the jisoas and 
iliacus are subjected. As 

the disease advances, these muscles become wasted, undergo fatty degene¬ 
ration, absorption, or disintegration, by the formation of abscesses underneath 
and around them ; hence, the action of the adductor muscles being no longer 
counterbalanced, the limb is drawn ujwvards and forwards, and turned inwards 
<Pig. 480). . 


Fig. — Cai'ioiix 
Ilcail of Tliigli-lioiiii 
.liter E.vi’isioii. 


Fig. 4.sr).-Cliroiiii! Disease of Iliji-joint. Sinuses on outer 
si<le of Tliigli. 


The shortening of the limb may arise, in very chronic cases, from general 
atrophy of the member, consequent upon disuse ; and this, no doubt, in all 
instances after a time influences- its condition. Most commonly, however, 
shortening occurs from absorption of the head of the bone, which is usually 
at the same time dislocated upon the dorsum of the ilium. In these cases, 
the remains of the dislocated head can be felt through the thin and Aveakened 
muscles in its new situation, and in other instances may be found lying at the 
bottom of a cavity in a carious state (Fig. 48C). 

Prognosis of Hip-Joint Disease. —The prognosis in cases of diseased 
hip must be regarded from two points bf view— 1 , as concerns the .Life of the 
Patient; 2 , as to the Utility of the IJmb that Avill be left. A 

1. l^ife.—Disease of the hip-joint, and of the contiguous osseous stnfetures,! 
is dangerous to life in proportion to the abundance and the long continuance 
of the suppuration; and this is dependent partly on the patient's constitution, 1 
but chiefly, and in the first degree, on the extent and nature of the osseous 
disease. In the arthritic form of coxalgia, suppuration is often prevented by 
rest and appropriate treatment; and when this is the case, the patient will 
usually recover. If Suppuration take place in cases of this kind, recovery need 
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not be despaired of; but convalescence will be greatly protracted. In such 
cases much will depend on the patient’s constitution. If that be highly 
scrofulous, tubercuUsation in other organs, more particularly in the lungs or 
spine, may probably take place, and destroy life. 

When the bones that enter into the composition of and that surround 
the hip-joint are diseased, the case at once assumes a much graver aspect. 
Some Surgeons are of opinion, that if caries exist the patient must die. In 
this doctrine I cannot concur. I believe that much.will depend on the 
situation and extent of the caries, and on the question whether it be primary 
and tuberculous, or secondary to disease of the soft joint-structures. In the 
latter case the head of the bone, denuded of its incrusting cartilage, softened 
and carious upon the surface, may be thrown on to the dorsum ilii; profuse 
and long-continued suppuration will ensue, yet, under good and careful 
management, and without .operation, I have in some instances seen recovery 
take place. 

In those cases in which the disease is primarily femoral, and dependent upon 
tubercular deposit in the hcixd of the thigh-bone, the prognosis, if the case 
be not subjected to operation, is very unfavourable. Here we have a form of 
caries in which there is no prospect of spontaneous cure ; and the patient will 
be worn out by hectic, induced by the long-continued and irremediable sup¬ 
puration resulting from the irritation excited by the dislocated and carious 
femoral head in the gluteal region. 

The condition of the hones is one that more materially than any one 
other circumstance influences the prognosis in cases of coxalgia. When the 
acetabulum alone of these bones is affected, the prognosis will turn upon 
whether this acetabular disease be primary or secondary. If it be immarUy 
intrapelvic abscess will probably form, pointing above Poupai’t’s ligament j 
and whether the head of the thigh-bone be dislocated or not, I believe that 
death must necessarily ensue, unless the diseased osseous structures be excised. 
If it be secondary to disease of the head of the thigh-bole,* in which the 
primary mischief has developed, the condition of the acetabulum need not 
seriously affect the prognosis. In these cases the head of the bone becomes 
dislocated, and this very displacement is the first step towards the cure of the 
disease in the acctabulmn. The surface of this cavity, which is roughened, 
and deprived of its incrusting cartilage, speedily becomes covered by granu¬ 
lations. These undergo fibroid transformation; and in the course of a 
short time the whole cavity becomes filled up by a dense elastic fibroid 
gro^vth, which is in fact the medium of repair of the diseased and disused 
acetabular cavity. 

When the morbid action extends to the osseous structures around the aceta¬ 
bulum, such as the rami of the ischium and pubes, the body and the tuberosity 
of the ischium and the upper lip of the acetabulum, and even the dorsum of 
the ilium, the disease usually partakes more of the nature of necrosis than of 
caries, and is perfectly incurable, except by operation. In extensive pelvic- 
disease such as this, natural means are quite unable to effect a cure, and the 
patient must die of hectic or intercurrent disease, unless recourse be had to ex¬ 
cision of the head of the thigh-bone and the whole of the necrosed fmd carioua 
osseoris structures. ^ 
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2. Utility of tli« Umb. —^When once the hip-joint has become inflamed, 
more nr !««« iRTn cness will invari ably res ult, however c’areMly conducted the 
treatment may be. The amount of lameness may consist in a mere stiflfiiesB 
about the hip, a difficulty in abduction, in flexion of the thigh on the pelvis, 
or in free rotation : or it may extend to absolute uselessness of the shortened, 
withered, and deformed limb, which hangs powerless from the pelvis, suspended 
as it were by the ilio-femoral ligament, and slightly flexed and adducted. The 
extent of lameness will depend chiefly upon the form of the disease, and to 
some extent upon the treatment adopted ; but some will ever bo loft. 'VVTien 
the coxalgia is arthritic, and suppuration has not taken place, ankylosis of a 
more or less complete form will usually ensue; and if the thigh have been 
kept in the straight position, a sufficiently useful limb will be left, but slightly 
shortened, and possessing free compensating movement in the lumbar spine, 
enabling the patient to swing it with facility as he A;^alks. If suppuration have 
taken place, and the head of the bone have been absorbed or dislocated, the 
limb, even under the most judicious treatment, will be left considerably short¬ 
ened, weakened, wasted, and more or less adducted, with the knee carried 
somewhat forwards, as well as inwards, and the patient walking often most 
imperfectly and with great difficulty on the points of his toes. 

DiAftNOSis. —In making the diagnosis of coxalgia, care must be taken not 
to confound it in its early stages with an ordinary attack of rheumatism, a 
mistake that not unfrequently happens. The alteration in the shape and 
position of the limb, the obliteration of the fold of the nates, and the limitation ; 
of the pain to one joint, will usually prevent the Surgeon from falling into this 
ciTor. With disease of the knee, care must be taken not to confound hip-disease, 
in consequence of the pain in the early stages being commonly referred to the 
former joint; here the absence of any positive sign of disease about the knee, 
and the existence of all the signs of disease in the hip that have already been 
noticed, will enable the Surgeon to diagnose the true seat of the affection. 
Lateral curva^vt^ of the sjnne, accompanied by neuralgic tenderness in the hip,' 
occasionally gives rise to apparent shortening of the limb with pain and rigidity; ■ 
but in these cases the existence of the spinal affection, the superficial nature of 
the pain, and the absence of increase of suffering when the joint is firmly com¬ 
pressed, or of painful startings at night, will indicate the true nature of the 
altection. Abscess may occasionally, though rarely, form in the vicinity of the 
hip Avithout that joint being diseased. Should this take place towards the 
anterior aspect of the articulation under the pectineus muscle, it may, by its 
pressure upon the obturator nerve, occasion pain in the thigh and knee, as in 
those cases in which the articulation is affected ; here, however, the sound state 
of the joint at its posterior and outer part, the absence of all obliquity of the 
pelvis, and of the other signs of the true hip-disease, will enable the diagnosis 
to be effected. The diagnosis from sacro-iliac disease has been described at p. 
307. 

Teeatment. —^The treatment of disease of the hip must be conducted with 
reference to the form of the disease, the acuteness of the attack, and the severity 
of the local and constitutional symptoms. In all cases, this affection must be 
managed in accordance with those general principles that guide us in the 
treatment 6 f inflamed joints. 
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It is of especial importance to adopt early measures. If wC wisli to prevent 
the occun-ence of suppuration, dislocation, or ankylosis, the child must, on the 
supervention of the earliest symptoms of impending mischief about the joint, 
j bo put under proper constitutional treatment, and con^lete rest of thg Hmb 
must be secured by a wellj^tting leather splint. By early attention, a cure 
may be effected ; whereas, if the case be neglected in its first stages, the utmost 
the Surgeon can do is to save the life of the patient ; the limb invariably 
falling into a shortened, withered, and distorted condition. 

When the disease is of the acute Arthritic kind, the patient must oi course 
be kept in bed, and absolutely at rest, and be treated AAith calomel and opium 
freely administered, having a full dose of an opiate at night, in order to prevent 
the painful startings of tlie limb. The inflamed joint must be comfortably 
arranged upon pillows, so as to bo kept in as easy a position as possible ; and 
gi-eat relief will be siflbrde^ to the patient by the ajiplication of hot poppy- 
fomentations. But no treatment will be of the slightest avail, unless we adhere 
rigidly to that principle which is paramount in the management of all acutely 
inflamed joints—absolute rest. In inflammation of the hip-joint, there are two 
methods of securing this : 1, by means of a weight attached to the limb ; “J, by 
the long splint. Of the two methods, that by a weight is the best, as it enables 
the Surgeon to make any necessary application t(j the hip without disturbing 
the apparatus. In applying extension by moans of a weight, the following plan 
should be adopted (Fig. 487). The patient is placjcd on a hard mattress. The 
ix;lvis and body arc fixed to the bed l)y means of broad felt stx'aps and buckles. 



Fig. 487.—Ai)i)aratH8 for Extension Fy Wciglita in Ilip-joint Disease. 


A leather ankle-strap is then placed round the foot and lower part of the leg, 
and a padded belt above the knee. From the sides of each of these, straps are 
carried to a point six or eight inches beyond the foot, where they are attached 
to a transverse iron rod, four inches long- From this the cord suspending the 
weight passes over a pulley-frame fixed to the end^ of the bed. The weight 
applied should be from two to three pounds in children up to six years of age ; 
four pounds between the ages of six and ten ; five or six pounds from ten to 
thirty. If the long splint be used, it must be applied as for fractured thigh, 
but without the perineal band. When the inflammatory action has been some¬ 
what sxxbducd, the joint may be conveniently fixed by means of a leather splint 
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or the starched bandage. Of the two I prefer the starched bandage, as being 
more easily applied, and forming a better fitting and more secure casing to the 
limb. In applying it, the limb should be bandaged from the toes upwards, and 
well padded about the knee with cotton wadding, tmd the bandage should be 
carried in repeated turns round the hip and body in the form of a spica’; at 
the posterior part of the hip it should be strengthened with a piece of pasteboard 
lined with calico, sufficiently long to extend down the whole of the back of the 
thigh to below the knee, so as to support that joint also. It is of much im¬ 
portance to do this, as otherwise the hip cannot bo kept immovable. In apply¬ 
ing this, or any other apparatus, in the more acute form of the disease, the 
patient will commonly require to have chloroform administered, as the pain 
ciccasioned by the necessary mowments would otherwise be too severe to be 
borne. After the starched bandage has well set, a trap may be cut in it opposite 
any part of the joint to which it may be thought necessary to make applications; 
and the perineal aspect of the apparatus must be well lined and covered with 
oiled silk, so as to prevent its being injuriously soiled. In this way the limb 
msiy be immovably fixed in a proper position by a light and firm apparatus, 
which will seldom require to be changed during the treatment of the case. 

A very ingenious and useful extending apparatus for hip-joint disease, at any 
period of its development, from the earliest to that of abscess, has been invented 



Fig. 4S8.—Sayru’s Extonding Ajiimratus for Hiji-joint Disvase. 


by Sayre (see Fig. 488). By means of this apparatus, extension is made from 
the knee, and counter-extension from the pelvis, the apparatus being lengthened 
by a rack and pinion on the outer bar. It prevents the necessity of confine¬ 
ment to bed, and keeps the limb in a straight position. 

The best apparatus that has yet been invented for hip-disease is that repre¬ 
sented (Fig. 489) by H. 0. Thomas. The patient is laid in the splint; the 
limb speedily falls into a straight position, and having been fixed, exercise may 
be allowed, the patient walking on crutches, with a patten, to raise the sound 
foot, and so carry the diseased limb well off the ground. The contrivance is a 
most admirable and useful one. • 

When the disease has fallen into a somew^hat chronic condition, or has been 
from the first of the subacute or Femoral variety, a different and less active 
line of treatment requires to be pursued. In such cases, rest and perfect im¬ 
mobility, by means of the starched bandage or leather splint, are indispensable j 
in conjunction with these, the employment of counter-irritants more particularly 
the caustic issue, will be attended with great advantage j the issues may readily 
be applied through traps, cut in the apparatus behind the trochanter, and at 
the forepart of the joint opposite the pectinens muscle. At the same time, a 
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course of moderate alteratives and tonics conjoined will be found most advan¬ 
tageous. To children, a powder composed of a grain of mercury and chalk, two 
grains of carbonate of soda, and three of rhubarb, with or without half a grain 
of quinine, may be administered twice a day. For adults, the bichloride of 



Fig. 48!).—Tliomaa's niia-Apii-aratus. 


mercray in small doses, with sarsaparilla or bark, will be foimd most useful. 
This alterative plan must be persevered in for a sufficient length of time; and, 
as the symptoms of inflammatory action subside, and those of stinunous disease 
manifest themselves more unequivocally, cod-liver oil, with the iodide of potas¬ 
sium or of iron, may be advantageously substituted. 

During the whole of the treatment, the general health requires careful 
supervision. The diet must be attended to, and should be as nutritious as 
possible; the state of the bowels regulated ; the ski n kept in good action with 
a flesh-brush; and the patient should reside in well-ventilated apartments. It 
will very generally be found that the liver is peculiarly apt to get out of order 
in this disease, the parent becoming jaundiced and feverish ; this complication 
mmt be treated on ^neral principles. As the health improves, a change to 
the seaside will be attended with great advantage; and the patient may be 
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allowed to move about on crutches, having the foot suspended in a sling, as in 
the case of fractured thigh. In such circumstances, the best result that can 
usually be looked for is a stiff joint; but, even if this form, the patient’s oon- 
dition will be far from unfavourable, for the want of movement in the hip 
becomes counterbalanced by the greatly increased mobility of the lumbar 
vertebrae, enabling the patient freely to rotate the pelvis. 

As abscesses form, they should be opened eai-ly ; no good results from delay¬ 
ing to give exit to the pus, which only spreads more widely, disorganising the 
soft structures., Means should be taken, by tonic remedies and nourishing 
food, to keep off hectic^ If dislocation have taken place, and the limb conse¬ 
quently have become a good deal shortened or deformed, being perhaps adducted 
and inverted so far as to l)e twisted over the other, or drawn up upon the 
abdomen, much may be done to lessen the deformity by putting the patient 
under chloroform, bringing down the limb, and fixing it in a starched bandage. 
Ankylosis in a good position may thus be sometimes obtained, and the patient’s 
condition be greatly improved. It is a question whether an attempt at reduction 
should be made in these cases of consecutive dislocation, as it is very rarely 
tliat it would prove permanently successful, the acetabulum being cither filled 
up with fibrous matter, or the head of the bone so diseased and lessened in size, 
that it w'ould not remain in its cavity when put back. Occasionally, however, 
reduction may be successfully efiected. In a woman midcr my care at the 
Hospital, with spontaneous dislocation of the hip of about a month’s dm’ation, 
reduction was effected by means of the pulleys, and the head of the bone re¬ 
placed in the cotyloid cavity. Where it remained for some weels^ ; becoming, 
however, displaced again iix consequence of its being necessary to remove a 
bandage that was applied, as she became affected with inflammation of the chest, 
iiiul could not bear its pressure. If ankylosis bo likely to occur, the Sm*gcon 
must endeavour to secm*e it with the limb in a straight position ; otherwise 
great inconvenience to the patient may result, especially if it occur in the 
]K)sition rei)rescnted in Fig. 495. After a stiff joint has formed, the mobility 
of the lumbar vertebrm, and more particularly of the lumbo-sacral articulation, 
will be found to be greatly increased : so that at last the patient will walk with 
little inconvenience, rotating the pelvis on them. If the ankylosis be not 
•osseous, but the result of the arihrliic foim of the disease, and especially if the 
head of the bone be still in the acetabulum, the limb may be straightened by 
forcible extension and rotation under chloroform, and the heel thus brought to 
the ground. 

EXCISION OF THE HEAD OF THE THIOH-BONE AND OF THE HIP-JOINOJ. 

White of Manchester, in 1769, was the first to propose, and Anthony White, 
•of the Westminster Hospital, in 1821, was the first to perform, excision of the 
head of the femur. This ho did on a boy eight years old, who had had disease 
of the hip-joint for three or four years, and in whom the carious head of the 
thigh-bone rested on the dorsum ilii. White removed the head and trochanters 
of the bone, and the patient recovered from the operation, dying of phthisis 
five years afterwards. The preparation is in the Mnseu& of the College of 
Surgeons. This operation was repeated by Hewson of Dublin, in 1823 ; and 

then seems to have been forgotten in Great Britain until its revival, in 1845, 
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"by Fergussori. But in the meanwhile it liad not entirely escaped the attention 
of continental Surgeons. Oppcnheim, in 1829, and ^utin, in 1832, excised, 
the head of the femur for gun-shot injury ; and, in 1842, Textor published an 
essay on the subject. Since the'operation w'as revived by IFcrgusson, in 184r*, 
it hn.s been frequently performed, and may now' be looked upon, notwithstand¬ 
ing the violence with which it has been assailed, as being an established surgical 
procedure in approinlate cases. * 

Cases xequiring Operation. —Diseases of and about the hip-joint may, so 
far as the question of operation is concerned, bo divided into two great classes 
—those in which no suppuration takes place, however a.qj|^ the inflammation 
may have boon ; and those in which abscess forms. 

To the first class belongs the arthritic variety of the disease, in which the 
synovial membrane and cartilages are primarily affected. In this form of 
coxalgia, the patient commonly recovers with a stiffened or even completely 
ankylosed, though useful and straight limb, dislocation of the head of the 
bone not having occurred. In such cases, I believe that excision is never 
needed ; at least, I have never had occasion to do it, nor have I ever seen a 
case that seemed to me to justify such a procedure. 

The second class of cases—those in which abscess forms—are by fiff the 
most numerous. In the great majority of these, however, the head of the 
femur is the part primarily affected, and in these recovery will take place even- 
tualTy, under properly conducted medico-surgical treatment. But the recovery 
in such cases is always so far incomplete that the limb is left much cripided, 
and often of but little utility. In cases of this kind, after years of suffering 
and confinement to bed, and after a hard struggle for existence, we find the 
uufrrtunate patient left eventually with a limb that is shortened to the extent. 
of from tw'o to four inches, wasted and adducted, Avith a projecting deformed 
hip seameTl with cicatrices ; the reihains of the upper epiphysis of the thigh¬ 
bone being dislocated from the acetabulum, and adhei’cnt to the dorsum ilif 
by firm ankylosis. The limb is unable to support the body, and cannot be 
extended, nor can the sole of the foot be firmly planted on the ground ; but 
the leg is to a certain extent useful in progression, the patient using it as a 
kind of paddle to push himself on Avith, as he limps on the point of the toes. 
In these cases it is interesting to obserA'C hoAV nature compensates for the 
loss of all abduction and rotatory poAver in the hip by giAing an extremely 
increased degree of mobility to the lumbar Aertebra; ; so that the patient, in 
walking, swings the pclA’is from these, and thus in a great degree makes up for 
the loss of the natural movements in the coxo-femoral articulation. 

But though rccoveiy takes place eventually, in the great majority of case* 
of coxklgia that huA'e even advanced to'suppuration, yet in some and not a 
few instances the patient’s constitution becomes unequal to the drain im¬ 
posed upon it, and fatal hectic eventually supervenes. This is the direct 
consequence of the Avasting and exhausting influence of the long-continued 
dischai-ge of pus from masses of carious or necrosed bou^ too extensive or 
too deeply seated to be eliminated by the natural actions of the part. It is 
ip. such cases as thi^ that conserA'ative surgery steps in, and endeavours to 
save the patient’s life by the remoA'al of the morbid cause that keeps up the 
discharge which is wasting it away. The object here is simply to save life 
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I)y the removal of diseased bone. 'For the same reason—the pi'cservation of 
life from hectic—that the Surgeon amputates in an extreme case of suppu¬ 
rating disorganisation of the knee-joint, h§ excises in an extreme case of 
■disorganisation of the osseous structures that enter into the formation of the 
hip-joint 4 amputation is here too formidable a proceeding to be undertaken, 
and yet the removal of the diseased bone, the irritation and suppmation from 
which is rapidly destroying the patieni^ is an imperative necessity. And 
here it is impossible not to be struck with the strange inconsistency of those 
Surgeons who, looking upon caries of the bones entering into the conformation 
of the hip-joint as'^Icessarily fatal, yet condemn as improper the only means 
of saving the patient’s life—viz., the excision of the diseased osseous structures 
—and blame others for performing an operation which has saved the lives of 
numerous patients affected by a disease which they themselves have declared 
to be incurable. 

The Femoral coacalgia is that fomi of the diseiise that is most benefited 
by operation. In severe and extreme cases of this A aricty of hip-joint disease, 
the upi>er epiiihysis of the thigh-bone Avill be found lying in a state of caries 
on the dorsum ilii, in a supimrating ca\ ity, with sinuses leading down to it. 
The pelvic bones are sound ; the acetabulum is filled by fibro-plastic matter 
of a reparative chai’acter, though possibly it may be slightly roughened and 
necrosed at one lip. The soft structures in the gluteal region arc thinned 
and Avasted; the limb is incurably shortened, atrophied, and adducted. In 
such ciises as these, the jAatient Avill probably perish, if left to the unaided 
efforts of nature ; or if he recover, after years of suffering, it will be with a 
limb [shortened, deformed, and but little useful. Ilesection, being lLm|tcd 
to the upper end of the thigh-lx)ne, or at most to the roughened lip of the 
acetabulum as well, is an easy operation, ^removes the cause of,the Avasting 
discharges and hectic, and in no way increases the aheady existing'shortening, 
•as it is limited to that portion of diseased bone Avhich is already lying above 
a,nd behind the acetabulum, and Avhich is affected by incurable caries of too 
extensive and deep-seated a character to disintegrate and crumble aAvay in the 
discharges, so that a natural cure Avithout operation could take place. 

Excision of the head of the femur has hitherto been done almost exclusively 
in advanced csises of the disease ; but Annandale adAUses that recourse be had 
to it in the earlier stages. In those cases of hip-disease in Avhich signs of 
suppuration are present, he recommends that an antiseptic exploratory incision 
be made into the joint, and the head of the femur examined;—^if found 
diseased, it should be removed by sawing though its neck. Should there be 
osseous disease beyond this in the acetabulum or in the femur, ij must be cut 
away. Annandale is led to recommend early operation of the kind mentioned 
in cases of hip-disease in' which signs of suppuration exist, by the considera¬ 
tion that the head of the femur is usually carious in these cases, and that its 
early removal is likely to check the further progress of the disease, and to 
leave the patient with an useful and movable limb. 

In the Acetabular FelAric form of coxalgia, the ultimate result is, I; 
believe, inevitably fatal, if the disease be allowed to run its OAvn course \ 
checked by operation. Large portions of the pelvic bones in and around the 
acetabulum—such as the isc£ium, the tuber and ramus of the ischium, the 



DISEASE OF THE HIP-JOINT. 


326 

ramus of the pubes and the dorsum ilii—fall into a state of necrosis; that cavitj 
becomcs i)erforatcd (Fig. 490) ; and the head of the thigh-bone, still lying in 
it, becomes denuded of its cartilaginous investment, roughened and carious, as 



Kiy. 4JH).— Perforatioii of th<5 Ptihic Pig. 401.—Carious Head of T]ug'li-l>oiie 

Pones ill Acetabular Coxalgin. in Acetabular Coxalijia. 

is well seen in the annexed drawing (Fig. 491), taken from a patient of mine 
who died of this form of the disease ; or it may be dislocated in a carious state 
on to the dorsum ilii. Jjarge abscesses, intra- as well as extra-pelvic, fonn,and 
the patient dies worn out by hectic; the natural efforts of the part being 
entirely unavailing to separate and to eliminate such large necrosed masses, 
deeply lyiiig, and covered in by the upper cud of the thigh-bone. 

Remov^ of Diseased Acetabulum and Pelvic Bones. —Until a very 
recent period, Surgeons fetired to undertake the removal of large carious and 
necrosed portions of the pelvic bones, and ticetabular disease of the liip-joiut 
was accordingly allowed to run its fatal course unchecked. Hancock was the 
first Surgeon who undertook the removal of large i)ortions of these bones, and 
since then the operation has been done several times by others. In no case has, 
I belioA c, more extensive disease been removed with a good result than in a 
girl who was sent to me some years ago ))y my friend Mr. Tweed, and from 
whom I removed the upper end of the thigh-bone, the acetabulum, the rami of 
the pubes and of the ischium, a portion of the tuber ischii, and part of the 
dorsum ilii. This patient, when admitted into the Hospital, was in the last 
stage of dise^e, exhausted by the constant discharge, and must inevitably have 
speedily sunk under the effects of the disease, had no eftbrt been made to 
remove the cause of the prostration. At the operation, she was so exhausted 
that it was necessary to leave her on the operatuig-table for some houra before 
she was sufficiently restored to bear moving into bed. Nevertheless, by the 
free use of stimulants and nourishing food, she improved rapidly; and when 
she recovered the limb presented the appearance in the drawing (Fig. 492) ; 
it was straight, shortened about two inches; good movement existed at the hip; 
and she could walk with much ease. Constitutionally, she was in perfect 
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health, and has continued so up to the present time, about fourteen years since 
the operation. In three other cases I have successfully removed large portions 
of the acetabulum and of the contiguous portions of the ilium and ischium. In 
cases such as these, the result, if they are left to themselves, must inevitably 
be fatal. There is no danger of laying open the pelvic cavity during the 
removal of these masses of pelvic bone ; for, as Hancock has shown, during 
the progi-ess of the disease the fascim, muscles, &c., lining the pelvis, become 
so thickened and infiltrated with plastic matter, that they form a barrier which 
effectually protects the pelvic cavity. 

Method of Operating .—From the preceding considerations, it will be ob¬ 
served that there are two distinct operations practised on the coxo-femoral 
articulation. The first is simple resection of the epiphysis of the thigh-bone ; 
the second, the removal of more or less of the acetabulum and of the con¬ 
tiguous pelvis bones as well. For the removal of the cpiphysis'of the thigh¬ 
bone only, the following plan should be pursued. The patient lies on the 
sound side. If the disease be femoral, the gluteal region perforated with 



Fig. 492.—Result of Rxcislou for Extensive Acetiii>ulur 
Coxalgia, throe years after Operation. 



Fig. 40;i.—ExcUioii ill Femoral Coxajgia. 


sinuses, and the soft parts thinned, the head of the bone lying dislocated on 
the dorsum ilii, it suffices to pass a director dowm one of the chief sinuses 
leading to the carious bone, and to slit this up. If, however, the bone be more 
thickly covered, and be not easily reached with the probe, and if the sinuses 
open on the thigh at some considerable distance from the seat of disease, then 
a T-shaped incision ehould be made over the upper end of the thigh-bone, so 
as to expose it (Fig. 498). The limb should now be forcibly adducted, rotated 
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inwards, and pushed upwards by an assistant, and the soft structures separated 
by a probe-pointed knife from around the upper end of the bone, so tiiat the 
whole amount of disease may comefinto view. The carious epiphysis is then 
cut off with a saw, the soft parts aromid being protected, if necessary, by 
means of retractors. 

There is one practical question with regard to the amount of the upper end 
of the thigh-bone to be removed, which requires consideration; and that is. 
Should the bone be sawn through below the great trochanter j or through the 
neck only, leaving the trochanter ? The practice should, J think, differ 
according to the nature of the disease. If this be femoral, it is best to take 
away the great trochanter, as the caries has generally reached its cancellous 
structure, or it may be infiltrated with tubercle. But if the disease be aceta¬ 
bular, and theJi)elvic bones be the parts most extensively and deeply affected, 
it will suffic# to remove the head only, leaving the trochanter, which is not 
affected in these cases. After removing the hetui of the bone, the upper end 
should be examined, and any carious parts gouged out. After the epiphysis of 
the thigh-bone hais been removed, the acctabuhim must be examined, and any 
rough or necrosed bone lying at its edge should be gouged away. 

In the acetabular form of the disease, where large portions of the pelvic 
bones require removal, the early stages of the operation require to be con¬ 
ducted in the way just described; the incisions, however, being made more 
freely, but not carried so far forwards as to endanger the anterior crural, or 
so far back as to wound the sciatic nerve. After the removal of the head of 
the thigh-bone, all loose necrosed pieces are to be taken out, and then, by 
means of ordinary cutting or gouge-forceps, the acetabulum and other carious 
osseous structures cut aw^ay piecemeal. Those portions of bone which have 
necrosed are 'usually separated, and lying loose, or else may generally be 
readily separated by the finger, or by the handle of a scalpel, from the sub¬ 
jacent soft structures; and the muscles and fasciae lining the pelvic bones, 
being thickened and infiltrated with lymph, effectually protect the contained 
parts from aU injury. 

After the operation the wound must be dressed in a simple manner, and 
a long splint applied. Fergusson recommends that the extension should 
be made from the opposite thigh, round the upper part of which a socket 



is ^ed, to which the band is attached (Fig. 494). Much advantage vpill be 
derived from the use of the bracket thigh-splint, from which extension may be 
made by means of a weighti(as in Fig. 184, VoL I.). 
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Results. —The result of excision of the hip-joint has to he considered from 
two points of view :—So far as the Mortality immediately referable to the 
operation is concerned ; and 2. As to the Utility of the Limb that is left after 
its performance. 

Mortality after tlve Operation. —Sayre of New York, in 18(50, collected the 
statistics of 109 cases ; of these, recover§^ took place in 71, 8(1 died, and in 
two the result is noted as being unsatisfactory. Leisrink of Hamburg has 
published in the Archiv fur Klinische Chirurgie (1870) the statistics of 170 
cases. In 24 of these, or liV(5 per cent., death occurred from intercurrent 
diseases—mostly .pymmia (11) and septicaemia (2). Fourteen patients, or 8 
per cent., died within a fortnight from exhaustion ; 14 others died between 
this time and the end of the first month—^most from exhaustion, one from 
.amyloid disease, and two from phthisis. From the beginning of the second 
anonth to the end of the year after the oiaeration there were 27 deaths, or 1.5‘3 
.per cent.; while nine died in the course of two or more years, of phthisis and 
other disefises. Leisrink states that in 17(5 cases of excision of the hip, there 
were altogether 98 deaths. Of this apparently high mortality, however, only 
about one half, or 2(5 per cent, of the whole cases, can be ascribed to the 
operation itself, or to the intorcuiTcnce of pytemia and other diseases which 
arc liable to attend ojxjrative procedures. The other half of the deaths w^ere 
])roduced by extension of the disease, by dian’htca, or by phthisis or other 
disease 01 internal organs—probably in many instances existing at the time 
when the operation was performed. The mortality following the opei’atiou 
api)cars to ha\e been much lower in England and America than in France and 
<icrmany. 

The result of my own experience is, that the mortality directly referable to 
the operation itself is but small. I have operated in twelve cases. Of these, 
only two have proved directly fatal; five are now w'cll and going about; three 
I have lost sight of, after their recovery and discharge from Hospital; and two 
have diedy one elcA cn months and the other two years after the operation, 
from constitutional disease unconnected with it. When we consider that all 
these cases were instances of advanced femoral or acetabular coxalgia, which 
would speedily have proved fatal if not subjected to operation, we may with 
justice look upon them as successftil, so far as the preservation of lifc was 
concerned. And, in this respect, excision of the head of the thigh-bone or of 
"the hip-joint stands in a different position from similar operations practised on 
other joints. The Surgeon excises the elbow, shoulder, or ankle, in order to 
restore an useful limb to the patient. Excision of these joints is a substitute 
for thfe- loss of the limb by amputation—^not, as in the case of the hip, to 
prevent the almost inevitable loss of the life of the patient by continnanco of 
hectic. ” 

2. In estimating the utility of the limb left after the excision of Ote hip-joint, we 
must compare it with the kind of member that would be left in the event of 
the patient surviving sufficiently»long for a natural cure to result. It would 
be manifestly absurd to compare a limb^which had become seriously crippled, 
withered, diseased, and shortened, before any operation was undertaken, with 
one in which no morbid action had ever taken place. So also Avould it be 
unjust to com^re it with the state of a limb lefif after a slight attack of 
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coxalgia, in which operation could never have become necessary, nor have 
been contemplated. But, on. comparing the result of operated cases with that 
of those which recover spontaneously, after caries and destructive disintegration 
of the upjier epiphysis of the thigh-bone have existed for years, we shall find 
that the telance is by no means against those in which excision has been done. 
As L do not consider the operation necessary in cases of arthritic coxalgia, I do 
not compare the result of these cases with that of those operated on, but con¬ 
fine myself entirely to those in which there has been destructive bone-disease. 
In those rare cases of this description, when, after years of prolonged suffering, 
recovery is at last accomplished by natural means, the limb left is more or loss 
completely ankylosed at the hip, wasted, shortened to the extent of two to 
four inches, partially flexed upon the pelvis, adducted, with the knee possibly 
stiftened, semiflexcd, and advanced : the patient is just able to put the toes to 
the ground, without the power of bearing upon or rotating the limb, but, when 
he wishes to turn, twisting the whole iwlvis by the aid of the gi'eatly increased 
mobility of the lumbar spine. 

After successful excision, the result is much nioi’e satisfactory, as may l)o 
seen in Fig. 492. The principal abnormal appearance in the limb is its shorten¬ 
ing, to the extent usually of from two to three inches—to the extent, indeed, 
to which the pre-existing disorganisation and dislocation of the, head of the 
bone had previously reduced it. It is well nourished, straight, firm, and 
admits of easy and rapid iwogression. The ankylosis is fibrous, not osseous. 
The patient is then enabled to flex the thigh on the pelvis, and to adduct it; 
but, just as in cases that have undergone a natural cure, the power of external 
rotation and of abduction is lost, the mobility of the lumbar spine compen¬ 
sating for the loss of these movements.. 

C'ARiES OE THE GuEAT Trochantek occasionally occurs with abscess in the 
upper and outer part of the thigh, at first sight closely resembling hip-disease; 
but a little careful examination with the probe and by manipulation of the 
limb, will soon convince the Surgeon that the joint is free from disease, and 
that the morbid action is limited to the trochanter, and possibly the root of 
the neck of the thigh-bone. In such cases the diseased osseous structures 
may be successfully gouged away, after having been freely exposed by slitting 
up the sinuses letiding to them. In such operations I have not only success¬ 
fully removed the greater part of the trochanter, but have even scooped out a 
portion of the interior of the carious neck of the thigh-bone at its trochan¬ 
teric end ; thus preventing the inevitable disorganisation of the hip-joint 
which would have resulted if the carious bone had been allowed to remain in 
close proximity to the articulation. In this operation the Surgeon necessarily 
comes into very close proximity with 'the capsule of the joint; and unless 
great care be taken this may be opened, and thus the very mischief induced 
which the operation is undertaken to prevent. 

In strumous children long sinuses will occasionally form about the great 
trochanter and gluteal region, leading to the , supposition that there is caries df 
the bones in the vicinity of the hip-joint. The movements of the articulation 
will, however, be found to be perfectly free, and the most careftij examination 
with the probe fails to detect osseous disease. 

AairxjTATioN nsr Cases of Disease of the Hif JoiJfT.-JThe question of 
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amputation in cases of disease of the hip-joint is one that must often have 
presented itself to the Surgeon when he has contemplated the shortened, 
wasted, and deformed member that is frequently left in the more advanced 
form of the disease, and which can never be rendered useful as a basis 
of support to the body by any mechanical contrivance however skilfully 
designed, but must always remain not only an useless but a cumbrous 
appendage. 

It appears to me that in the more advanced chronic cases of hip-joint 
disease, this operation is justifiable, and, indeed, is to be advocated in certain 
circmustauces. These ai'e as follow. 

1. In cases where the disease is confined to the head of the femur, or where, 
if auy i:)ortiou of the pelvic bones be attacked, it Iks to so limited an extent as 
to be readily removable by the gouge, excision would nccesstirily be the usual 
jiractice. but if the patient’s hejilth be too low or irritable to bear this, or if 
the limb be so shortened, atrophied, and deformed by long disuse as to be 
incapable of furnishing proper support to the patient, then amputation at the 
hip-joint would, I think, be a projKjr procedure. I do not think that the 
mere destruction of the cartilaginous lining of the acetabulum should militate 
against the performance of the operation ; for Ave constantly see in hip-joint 
disease when the head of the bone has been dislocated, or after amputation at 
the hip-joint for accident or ordijiary disease, that the acetabulum fills up with 
a dense fibroid mass after the destruction or removal of its cartilage. But, if 
the pelvic bones be so far diseased that the necrosed or carious part does not 
admit of removal, then necessarily amputation Avould not be justifiable. 

2. When the diseased action involves the shaft of -the femur, Avhich may bo 
necrosed, or thinned and atrophied to such an extent and degree as not to 
leave a sound limb after removal of the upiier epiphysis, ampiitation would be 
proper. 

<>. Amputation would be justifiable after excision has been tried and has 
failed in securing an xiscful result to the patient, the limb being loft short, 
weak, loose, and oedematous. 


ANKYLOSIS OP THE HIPJOINT. 

Anhylosis of the Hip-Joint, following its inflammation, diflera in its degree 
of completeness and in the position of the limb. Thus, it may be fibrous or 
osseous ; or the limb in cither of these cases may be straight, or more or less 
flexed on the abdomen and adducted. 

The most important point in all these cases is the direction of the limb. If 
that be straight, so that the axes of •the femur and of the trunk correspond, 
but httle (aeatment is required, or indeed possible. Wlien the head of the 
bone is completely ankylosed with the limb in this direction, the osseous 
structures of the head of the femur and of the acetabulum being ftised 
together, absolutely nothing ftan be done to improve the patient’s condition. 
The lumbar, spine will acquire increased mobility, especially in a rotatory 
diction, and the patient w0 stand and' walk with ease. The chief difficulty 
arising froni the extended position of the limb will occur in mounting stairs 
and in sitting. 
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If, however, the ankylosis be not complete, bnt fibrous, even though the 
limb be straight, the freedom of movement may be much increased, and any 
faulty direction as to abduction or adduction may be in a great measure 
remedied, by douches, friction, pressure, or even forcible movement, and 
occasionally by the subcutaneous section of tense bands of luscia, or of 
tendinous and muscular structures about the anterior superior S 2 )ine of the 
ilium. 

If, unfortunately, the limb have become aukylosed in the flexed or angular 
position, means must be adopted to straighten it ; and this must be done 
whether the ankylosis be fibrous and incomplete, or osseous and complete. For 
here the deformity and inutility of the limb are always considerable ; and 
increasingly so, the more the ankylosis approaches to a right angle. 

In rectangular ankylosis of the hip, the foot cannot be put to the ground 

so long as the siuuc is 
straight (Fig. 41).^)). In 



I'ijC. —AjikylosiH aftor lliji- 

Joiiii Disrnsr: Angular Kh'xiou 
of Limb on IVlvis. 


order that the toe should 
touch the ground, it be¬ 
comes necessary that the 
body be bent forward ; and 
the lumbar sjnne will con¬ 
sequently be thrown into a 
Acry considerable arch with 
the convexity forwards (Fig. 

The extent of the angular 
deformity in this kind of 
ankylosis can always be 
easily metisured in the fol¬ 
lowing way. If the patient 
be. laid flat upon his back, 
so that the lumbar spine 
touches the mattress on 
which he is lying, the knee 



Fi;?. 4Sh>.—AiikylosiK lifter Hip- 
joint J)iH(;aK<^: Curvatnru of 
Kpim; in jihw'in^ Foot on 
Ui*ountl. 


will be raised above that of 


the sound limb, and the angle formed between the thigh and tmnk will be 


*t once v'ery jHirceptible. But if the knee be depressed so as to be brought 
to the same level as that of the sound limb, then the anterior superior space 
■of the ilium is rotated forwards, and the lumbar spine arched forwards to an 
■extent proportionate to the angle of deformity. # 

This angular ankylosis of, the hip-joint requires to be corrected, and the 
limb to be brought into a straight position, so that, even if it be shortened, 
the patient may, by means of a high-heeled boot, rest it upon the ground, and 
use it as a means of support and of progression.||. This may usually be effected 
>vithout much difficulty, when the ankylosis is fibrous, by forcible extension 
under chloroform, the hmb being thus often brought straight at once with(^ 
any material difficulty. But in other cases this cannot be done by sin^e 
extension, resistance being offered by the muscles on the anterior and upper 
part of the thigh. In such circumstances, those that offer most resistance 
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must be divided subcutaneouslj; and these will usually be found to bo the 
rectus, tensor vagime femoris, pectineus, and gracilis. After the limb has, in 
this way, been straightened, and maintained for some time in the straight 
position by means of the long splint or weight apparatus (Fig. 184), means 
may Ijo adopted by passive motion and frictions to restore the mobility of the 
joint. 

Operation for Osseons Angular Ankylosis. —When osseous ankylosis of 
the hip has occurred in the angular position, the case necessarily becomes much 
more sei’ious ; and the rectification of the position of the limb, and the resto¬ 
ration of its mobility, can only be effected by surgical operation. 

The operation by which these objects are accomplished consists in the divi¬ 
sion of the Upper Part of the Femur ; through its neck, if any remains of 
that structure still exist, or", at all events, above the trochanter minor. 

The first operation of the kind was performed by Rhea Barton, in 182(1. It 
was done in the case of a sailor, 21 years ago, who, in consequence of an 
injury, had an osseous ankylosis of the hip in a nearly rectangular position. 
Barton, according to dross, made a crucial incision over and doAvn to the greHt. 
trochanter. The muscles were detached and turned aside, and the bone sawn 
through, the great trochanter and part of the neck of the femur having been 
divided transversely. Whether a simple section of the bone was made, or, in. 
conformity with Barton’s nsual practice in ankylosis, a v-shaped piece of bone 
was removed, I know not, for on this point American authorities differ. But 
the limb was brought into a straight position, and put up in a fracture-appa¬ 
ratus for twenty days. At the end of this time, passive motion was cora- 
mciiccd, and at the end of four months the patient had a movalfie false joint,, 
so that he could rotate the limb, abdtict it for twenty inches, and cany it 
b;«3kwards and forwards to a still greater extent. The case was therefore- 
eminently successful. The operation appears, however, to have attracted but 
little notice, and to have been but rarely followed by others. It .is true that 
Barton himself o])erated a second time ; and that Rodgers of New York, in 
1880, did so successfully on a man 47 years old. The example of theso 
American Surgeons was followed in Europe, by 'I’extor in 1841, and by 
Maisonneuve in 1847, on a girl of 18, successfully. Ross (U. 8.-A.) 
operated in 1857, on a woman of 23. In the two latter cases no false joint 
was made ; but the bone, after being straightened, united again by callus. In 
March, 1809, I performed a similar operation at University College Hospital, 
on a girl of 1(5, who had rectangular osseous ankylosis of the right hip-joint. 
The patient made a slow but a good recovery with a straight and useful limb. 
There was ^o attempt at the formation of a false joint, but consolidation took 
place at the line of section. 

The operation, having a double object in view, viz., the rectification of the 
position of the deformed limb, and the establishment of a mobile false joint 
near to the obliterated coxo-femoral articulation, was thus shown to bo practi¬ 
cable ; yet it had scarcely takeW a place in surgical literature or practice, until 
Sayre of New York, in 1862, by performing it in two cases successfully, brought 
it Imminently before the Profession, and has led to its establishment as a 
rem^ised operation for the remedying of these deformities. Sayre is un¬ 
doubtedly entitled to the great merit of having established the operation on a 
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distinct principle. His object was twofold ; first, to go above the trochanter 
minor in the section of the bone, so as to retain the attachment of the psoas 

and iliacus muscles to the shaft for the purpose of 
flexion; and secondly, by cutting out a semicircular 
piece of bone, with its convexity upwards, and then 
rounding off the upper end of the lower fragment, 
more nearly to imitate the natural shape of the joint, 
for the purposes of motion and to prevent slipping of 
the bones. The accompanying Pig. 497, shows tije 
situation and shape of Sayre’s section, and of the 
piece of bone that he removes. The section of the 
bone is effected after its exposure, by means of the 
chain saw; the transverse section being, first made, 
the convex one next (Pig. 498). 

W. Adams has devised a much more simple opera¬ 
tion, ha\ung in view the same objects. His plan is 
to divide mbcutaneously the neck of the thigh-bone 
about its centre. This idea he put in practice in De¬ 
cember, 1809, when he performed the fii’st subcutaneous 
section of the nock of the femur for the relief of deformity resulting fi*om 
■angular ankylosis. This operation is done as follows. The tenotome having 
been introduced a little above the toj} of the great trochanter. Is carried 
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straight down to the neck of the femur, dividing the muscles and opening 
the capsule freely. The knife being withdrawn, a saw of this size (Pig. 499), 
set in a strong angular handle, is jmssed down to the bone, which is cut 
throng}^ from before backwards (Pig. 600). The section of the bone takes a 
few minutes, and is as much an act of filing as of sawing. The wound 
is then closed by a pad, and the limb brought straight. Before this 
could be done in Adams’s first case, it was necessary to divide the long 
head of the rectus, the adductor longus, and the tensor vaginas femoris 
muscles. In performing this ojKiration, as Adam# justly observes, it is of great 
importance for the Suigeon to bear in mind the altered direction of the shaft 
of the femur, which is usually adducted as well as flexed forwards, so that the 
division of the neck may be made at right angles to the axis of the*bone and 
not obliquely, or in a direction more or less parallel to the shaft. After the 
operation in Adams’s first case, an endeavour was made by passive motion to 
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get a false joint; but this being unsuccessful, the attempt was abandoned, 
mid the lipib allowed to ankylose in the straight position. Since this case. 



the operation has been repeated successfully by Adams and by itiany other 
Surgeons. 

Maunder prcfei*s a chisel to the saw in practising subcutaneous osteotomy of 
the neck of the femur, and has had much success in the operation so performed. 

On comparing this operation with those which had preceded it, by Barton, 
Sayre, and others, there can be no doubt of its superior simplicity and safety ; 
and although it is perhaps less likely to be followed by mobility of limb than 
when% piece of bone is cut out by Sayre’s method, yet it must be admitted 
that not only is a movable false joint of doubtful utility, but it seems to have 
been^^yery difficult of establishment, so great is the tendency to bony ankjlosis 
after these sections. 
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CHAPTER LIII. 

—»— 

DISEASES OP SYNOVIAL MEMBRANES, AND OF MUSCLES. 


DIBBJASKS OF BTJBSiE. 

The bursyc which naturally exist, either utider the skin, beneath the muscles- 
and ligaments, or around tendons, are subject to various diseases. Not only do 
the normal bursm become affected, but these sacs arc sometimes deA’eloped 
from continued friction in situations where they arc not naturally met with, 
and here also they may undergo disease ; thus, for instance, bursas have been 
found to be forrued at the projecting point of a hump-back, on the prominent 
parts of club-feet, or at the extx’emity of stumps. 

Situations in which. Bursse exist. —In the following situations bursas 
naturally occur, and may consequently be c-fpected to be met witl\ in a 
diseased state :—behind the angle of the lower jaw, on the symphysis of the 
chin, on the angle of the thyroid cartilage ; on the acromion, the extenial and 
internal condyles of the humcnis, the olecranon, the styloid processes of the 
ulna and radius ; on the dorsjil surface of the metacarpo-phalangeal articula¬ 
tions, as well as on their palmar surface, and on the dorsal aspect of tho 
phalangeal articulations ; on the anterior superior spine of the iliiunj'the‘great 
trochanter, the tixberosity of the ischium, the lower, superior, and outer parts 
of the patella ; on each condyle of the thigh-bone, the tuberosity of the tibia, 
the two malleoli, the calcaneum, tlie dorsal aspect of the toes, and on the 

plantar. aspect of the heads of 
the first and fifth metatarsal 
bones. Besides these situations, 
they occur imder the deltoid and 
the gluteus maximus, betvfeen 
the lower exid of the scapula 
and the latissimus dorsi, an4t.i» 
the ham. 

Morbid Alterations. — “llie 
continued irritation of buifai 
by the pressure that is^erciffid 
upon them, may cause ^hem |k> 
inflame, to enlarge, to beco®e 

Fig. 601.-Ei.la.gea Bnrsa over Olecranoii-Mincr’s Elbow, thickened, or tO Undergo 

changes in structure. This w| 
largement of the bursae in particular situations is often connected mi^|| Bpei» 
employments, by which continuous and severe prepare is exercised upon certra| 
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parts of the body ; thus frequent kneeling will occasion enlargement of the 
bursa patellae, hence called “housemaid’s knee.” .Miners are occasionally 
subject to an enlargement of the bursa lying over the olecranon, hence called 
“miner’s elbow ” (Fig. SOI); and in any situation a new bursa may be formed 
by continuous pressure and friction conjoined. 

The four following pathological conditions may occur in" the bursas in any 
part of the body. 

1. The bursa may, in consequence of continued pressure or irritation, 
Ixscome simply enlarged and filled by the excessive secretion of a clear scro- 
synovial straw-coloured fluid. 

2. Inflammation may take place in the bursa with or without previous 
enlargement. The inflammation so set up speedily runs on to suppuration ; 
and when the tumour is opened, fluid, consisting of an admixture of the bursal 
secretion and pus, escapes. The bursa, when its contents have suppurated, 
may cither give way externally, pointing Tike an ordinary abscess, and the 
integuments covering it sloughing ; or the pus may escape subcutaneously, and 
form a widely spread abscess around the part. 

S. The enlarged bursa may contain a dark fluid, usually of a brownish colour, 
with a large number of small flattened elongated bodies, of about the size of 
grains of rice or of melon-seeds, floating in it. These bodies are of a fibroid 
or fibro-plastic structure, resembling masses of imperfectly developed exuda¬ 
tion-cells, and arc apparently portions of disintegrated lymph. 

4. The Avails of the bursa may gradually thicken by the deposit of loAvly 
organised lymph in its interior, until the tumour becomes perfectly solid, or at 
most contains but a small cavity Avith a little serous fluid in its centre. 
The section of a bursa thus solidified presents a laminated or foliated appear¬ 
ance. 

Diagnosis .—Enlarged bursse are readily recognised ; forming, whilst their 
contents are thin and serous, indolent oval tumours wuth distinct fluctuation, 
commonly occurring in the situation of some of the normal bursm. As they 
bt'come more solid they become clastic and hard, and often crackle on being 
pressed Avhen they contain the rice-shaped bodies ; but at last they acquire all 
the characters of an ordinary solid growth, as the deposition Avithin them 
increases. Not unfrequently these enlarged burs® inflame ; or, indeed, an 
attack of inflammation in them may be the first cause of their enlargement. 
In either case they become hot and tense ; the skin covering them is red, often 
doughy and oodematous ; and although there is no connection between the 
biu^and the neighbouring joint, yet it may happen that the inflammatory 
action spreads to the latter, from simple continuity of tissue. Suppuration 
A'ery frequently occurs in an inflamed bursa ; the tension increases, the oedema 
andi redness become more considerable, and the pain assumes a throbbing 
chajlhcteP4,,i. When the bursa is opened, thick pus, often mixed with shreds of 
slo^hy tissue, is evacuated. 

j&eaiment —The treatment of these bursal tumours must depend entirely 
their nature and actual condition. When they are inflamed, rest, 
yjl appl^tion of leeches, followed by tepid lead-lotions or poultices, and 
^Bbral Mii-inflammatory tresatment, will commonly subdue the increased 

von. II. • z 
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If suppuration take place, they must bo freely opened and the pus evacuated. 
When they m*e in an indolent condition, the Surgeon has the choice of various 
plans of treatment, conducted on different principles. If the sac be thin, the 
fluid of a serous character, and the disease recent, it may often be removed by 
blistering, more particularly when it occurs in the ham or under the deltoid 
muscle. In some cases it may conveniently be obliterated by puncturing the 
cyst, and then employing pressure upon it. The surest mode, however, of 
closing the sac consists in exciting inflammation in it, cither by the injection 
of iodine as recommended by Velpeau, or by passing a small seton through 
it. The injection is readily effected by tapping the cyst with a moderate sized 
trocar, and then throwing in about a drachm of the compound tincture. 
Inflammation Avill be excited, some discharge will usually take place, and 
on its cessation the Avails of the cyst will have become agglutinated together. 
In these cases T generally prefer, however, as the most certain method, the 
introduction of a seton composed of a double silk thread. This may con¬ 
veniently be passed through the cannula after tapping the sac, in the Avay 
figured in page ir>H, Vol. T. (Pig. 77) ; a poultice should afterAA'ards be 
applied, and the threads Icdt in ibr about six days. Discharge Avill take place 
through the aperture by Avhich they haA’e been introduced, and Avhich may, if 
necessary, be enlarged ; the cyst gradually contracts around them, Jind after 
their removal it will be found to be closed. WTien the cyst contains a number 
of the ricc-like bodies, the seton may still be used, but it should be thicker 
than that just recommended, and the aperture by AV'hich it is introduced should 
be very free, in order to allow the escape of the pus and granules. 

If the Avails of the cyst be A’ery thick, or its contents semi-solid, or if the 
tumour have become solid, it must be dissected out. This operation is most 
commonly required for solid bursal tumours, situated over the patella or the 
tuberosities of the ischium ; from lx)th of these situations they may be remoA'ed 
Avith facility. 

Diseasks op tub Bursa PATEnn.33.—The exposed situation of the bursa 
patella;, covered as it is only by the integiunental structures and fascia lata, 
and its liability to pressure and irritation in kneeling, render it in all resiiects 
more prone to take on diseased action than any other similar structure in the 
human body ; and the morbid conditions which it presents may be looked 
upon as typicsd to a great extent of the diseases of the burstc generally. 

The various afl'cetions to Avhich the bursa is liable, may be diAided into two 
classes : 1. Inflammatory Affections ; and 2. Enlargements, of a Fluid or of 
a Solid character. 

1. Inflammatory Affections. —This bursa is frequently the seat of 
Simple Inflammalion. Undue pressure in kneeling upon a hard, irregular, 
and cold surface, such as stone, is likely to excite inflammation : hence its 
frequency in housemaids, whose occupation obliges them to kneel great deal 
on floors and stone steps ; and hence, also, the common title of “housemaid’s 
knee,”' ^ven to this and to many other affections of this brnrsa. But this 
disease, although frequent amongst housemaids, is not limited to them ; for it 
occurs in females following other occupations, and in men as well as in women. 

in simple inflammation, howcA^er occasioned, the bursa becomes rather sud¬ 
denly swollen, tense, red, and hot, Avith some fluctuation deeply under the 
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integuments. The swelling, heat, fluctuation, and redness, of a dusky colour, 
all situated in ft'ont of the patella, point out the nature of the affection. 

The Treatment of this inflammation is simple enough. Leeches, followed 
by evaporating lotions, and keeping the patient at rest, are the means to be 
employed. Under this treatment, the disease will frequently undergo resolu¬ 
tion in the course of a few days. It may, however, go on to suppuration, 
disease of the patella itself, or sloughing of the bursa. 

Sujipvratim of the Bursa occurs in perhaps the majority of cases of inflam¬ 
mation. This is a matter of great consequence ; because the iiccumulation of 
pus, being of large hv/m, and tending to diffuse itself around the knee-joint, is 
liable to be mistaken for abscess in that articulation. Sometimes it will 
point, and the pus discharge itself externally in the usual manner ; but very 
generally it gives way subcutaneously, and its contents speedily diffuse them¬ 
selves somewhat widely around the joint beneath the fascia lata. 

The history of tlie case affords the means of diagnosis. In suppuration oi‘ 
the bui*sa patellm, the a))scess commences by a superficial swelling and inflam¬ 
mation in front of the knee, which, alter a time, extends laterally, enveloping 
the joint, the fluid gravitating on each side, but more especially on the outer 
•one, nearly as far, licrhaps, as the ham-strings. There will have been none of 
the signs indicative of acute arthritis accompanying the formation of this large 
abscess ; no startings of the limb, no laxity or pain in moving the artfculation, 
no grating of the articular ends ; and little if any constitutional disturbance. 
The movements of flexion and extension of the jomt are free up to a certain 
point, Avhere they m-e checked by the mechanical obstacle of the purulent 
accumulation. But perhaps the most important diagnostic sign is the 
relation of the absc’ess to the patella. In a suppurating bursa, the patella ’ 
is invisible, being covered by the fluctuating swelling ; in effusion, whether 
synovial or purulent, into the joint, the i)atclla is above, floating upon the fluid. 

The Treatment of this condition is simple enough. A free incision should 
be made through the anterior part of the bursa, so as to let out the pus 
mixed unth synov ial fluid ; and if there be any burrowing of matter, jis 
there almost invariably is, counter-openings must be made in proper dependent 
situations. 

Disease of the Patella. —Sometimes, but very rarely, abscess of the bursa 
patellae ^vill give rise to disejise of the patella itself. Caries of this bone secbndaiy 
to suppuration of the bursa, is, so far as my experience goes, exceedingly rare. 

I have seen one case of the kind—^that of a W'oman who was in the Hospital, 
under my care, several years ago. When admitted, she had several fistulous 
■openings on the fore part of the knee-joint, through which the probe led dow n 
to a rough and carious patella. On inquiry it was ascertained that she had 
had inflammation of the burssi patellae—“ housemaid’s knee ”—which had run 
on to suppuration, but that the abscess had never been freely laid open. The 
present condition had resulted from that suppuration. The joint itself was 
unaffected ; there w-as no pain in it, and its movements were perfectly free. 

I laid open the sinuses, and, finding the anterior surface of the patella soft and 
*carious, removed with the gouge the diseased bone to which they led. About 
two or three weeks after this, the joint became suddenly swollen, evidently 
£fled with pus, and the seat of acute pain. In consequence of the severity of 
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the gymptoms, it became necessary to jemove the limb above the knee. After 
amputation, it was found that the morbid action had extended through the 
patellar cartilage, perforating it by a small aperture, and so giving rise to sup¬ 
puration within the joint. , ‘' 

Slongliiii^ of the Bursa Fatellee occasionally occurs as the result of its 
inflahnnation and suppuration. A woman was admitted into the Hospital, in 
whom this bursa had inflamed and suppurated ; and not only the bursa but 
also the integuments covering it had sloughed away, leading in front of the 
knee a circular ulcer as lai^gfe as the palm of the hand, having a flabby sur¬ 
face, and undermined, purple edges. The patella w'as not exposed. Under 
ordinary treatment, the ulcer slowly healed, but no vestige of bursa was left. 

2. Enlargements. —Wo now proceed to the consideration of the second 
variety of disease of the bursa pateUse—that in which there is no inflammation, 
but in which there is enlargement of the bursa, owing to the accumulation 
within it of bursal fluid, of this fluid mixed with solid bodies, or of solid 
fibroid deposits. 

Sinifh Enlargement. —The bursa may present a simple enlargement, de¬ 
pendent on the accumulation of flxiid in its interior. Contin ued pressure exer¬ 
cised upon the bursa, as in kneeling, is the common cause of this affection ; 
hence it frequently occurs amongst housemaids, and constitutes the true “house¬ 
maid’s Icnee.” But it is also common amongst other people, whose vocation 
necessitates long-continued kneeling. One case of the affection in University 
College Hospital was in a carpet-layer ; it was to all intents and purposes 
a “housemaid’s knee.” A man, aged thirty, who, in consequence of habitually 
kneeling upon the left knee in laying down carpets, had a tumour there as large 
as an orange, indolent, soft, and fluctuating to the feel, evidently an enlarged 
bursa, was admitted into the Hospital. It was tapped by means of a trocar, 
clear fluid was drawn off, and a seton was passed through the cannula, and left 
in for six or seven days. Suppuration took place along the seton, the tumour 
collapsed and contracted, and the patient left the Hospital, cured, on the twelfth 
day. 

With regard to the Pathological Nature of the disease, it Avould seem to con¬ 
sist in excessive secretion into the interior of the bursa, w'hich becomes enlarged, 
thickened, and filled with a clear sero-syxiovial fluid. 

The Treatment of these tumours is very simple. In some cases the applica¬ 
tion of tincture of iodine, or the ammoniacum and mercury plaster, or blister¬ 
ing, will succeed in inducing absorption of the contained fluid. If these fail, 
as they very often do, or if their use be too tedious, a very simple, and at the 
same time a very safe and successful, mode of treatment consists in tapping 
the tumour with the trocar, and passing a seton through the cannula, either by 
means of a long straight needle, or by using an eyed probe, and cutting down 
upon the end of it with a scalpel. The seton-throat should be left in until 
they excite free suppuration, and then be withdrawn. This treatment is ex¬ 
ceedingly simple, and perfectly certain in its results. The only point to be 
attended to is, to keep the apertures by which the seton passes suflSciently 
patent to allow the free escape of any fluid which may collect in the interior 
•of the bursa before it is closed. This is especially to be observed with the 
lower opening, which is apt to become blocked up. 
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Chronk Enlargement .—The next aff€iel|on to which the bnrsa patdhe is liable 
is closely allied to the last, and appeare to be an advanced degree of it. It 
consists in a chronic enlargement of the bursa, the coats of which are much 
thickened. The contents of the bursa, so enlarged, consist of a dark 'fluid, 
in which float a number of smooth oval bodies, of the size and shape of melon- 
seeds. I haA'e seen this condition, in both the male and the female. It maybe 
distinguished from simple enlargement of the bursa, by the peculiar crackling 
sensation which is communicated to the hand when the tumour is manipulated. 
This arises from the melon-seed bodies floating about and rubbing against each 
other. 

The Pathology of this affection is as follows. There is enlargement* of the 
bursa, with excessive secretion into its interior of simple synovial fluid ; this, 
however, is dark-coloured, probably from admixture of blood which has under¬ 
gone disintegration. This fluid will be found to contain a large quantity of 
cholestorine, broken-up blood-corpuscles, and granules. The melon-seed bodies 
arc composed of lowly organised fibroid matter mixed with cholestorine, and 
me ijrobably separated from the wall of the bursa. 

Solid Tumours may be formed in connection with the bursa patellm. By 
many these are supposed to be the result of a deposition of a fibroid material, 
which gradually takes the place of the fluid of an ordinary “housemaid’s' 
knee,” and which, instead of taking the form of melon-seed bodies, is deposited 
in concentric masses, and thus accumulated in the interior of the cyst. This 
has not been the case, howercr, in many instances that I have seen. In these 
cases I believe there is a true fibroid deposit in the bursa fi’om the very first; 
the tumour is never fluid, but hard and solid from the commencement, and 
continues slowly to augment in size, until it occasions sufficient inconvenience 
to require removal. In some cases there has been a previous syphilitic 
taint; the patient complains of pain in the tumour hke that which is experi¬ 
enced in nodes, and it is by no means impossible that there may be a syphilitic 
origin for these tumom's. Howevm that may be, in the cases that have fallen 
under my observation, the tumours have never been fluid, nor have they origi¬ 
nated in pressure, but appear to have been primary deposits of fibroid matter. 

Treatment .—There is nothing to be done with such tumours but to dissect 
them out. This may loe required in one or in both knees. With the most 
ordinary care the joint runs but little risk ; but much trouble may arise from 
opening up that layer of deep fascia which, after surrounding the knee, is fixed 
to the borders of the patella. Such an accident is liable to be frfllowed by 
infiltration and deep abscess in the ham, and is to be avoided by keeping the 
scalpel well towards the centre of the patella when operating. 

LujS'Iok.—^W hen the, bursa which lies towards the plantar sm'face of the 
head of the metatarsal bone of the great toe becomes enlarged, or when a new 
serous sac is formed upon the inner and posterior aspect of this bone, the 
disease termed a lunion occurs. In this affection, the enlargement of the 
bursa is usually secondary to an alteration in the shape and position of the 
great toe, which in consequence of the pressure of narrow-pointed boots, 
has been thrown outwards in an oblique direction, so as to lie over or 
under some of the contiguous digits (Fig. 502 ); in this way a sharp angle 
is formed at the junction betw^n the first phalanx and the metatarsal 
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Ttxme of the great toe. This anglcj* beiag constantly pressed upon by the 
boot, becomes irritated j and, for its protection, the bursa that is there 
naturally situated becomes enlarged, or an adventitious one forms. From 
time to time the bursa and the projecting angle become irritated and in¬ 
flamed ; and the morbid action thus set up may run on to suppuration of a 
\ ery troublesome kind, a thin, unhealthy pus being formed, which is dis¬ 
charged through an opening that speedily becomes fistulous, and may degenerate 
into a most troublesome indolent sore. 

Treatment .—^In the treatment of this affection, the first thing to be done is 
to change the direction of the toe by wearing properly shaped boots, made 
with tWe inner side of the sole straight from the toe to the heel. If accidental 
inflammation be excited in the part, it must bo allayed by the application of 
leeches, warm foot-baths, and poulticing ; the cutaneous irritation that is left 
may best be removed by painting the surface with a strong solution of nitrate 




I'ij;. r.d'J. • Distortotl F(»ot, ft*oui I’roKSUi'C and Wi.T. —Api’arjitus for Dcfoniilty of Foot, 

Bunion. as in 

of silver. The faulty direction of the toe may best be remedied by using the 
ingenious contrivance (Fig. iiO.S), the action of which consists in drawing the 
everted end of the toe inwards by the constant action of a slender steel spring. 
Should these means fail, the position of the toe may be remedied by the divi¬ 
sion of the external lateral ligament of the metatarso-phalangeal articulation, 
or of the tendon"of the adductor pollicis, or of the iimer head of the flexor 
brevis pollicis ; the toe, when restored to its position, being for a time kept 
fixed upon an under-splint. Occasionally in elderly people the bunion wUl 
inflame and suppurate, and the mischief, extending to the metatarso-phalangeal 
articulation, will cause disorganisation of this. This is a state of things not 
devoid of anxiety,, as it mot unfrequontly happens that, if the constitutional 
powers be enfeebled by J^e, a low slougby erysipelatous inflammation may be 
set up in the foot, which eventually may terminate fatally. Should the joint 
be itrotrievably disoi^nised, and the patient’s strength admit it, amputation 
through the metatarsal bone should be done. 
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SISBASSB OF 8HBAXHS OF TXNCOMS. 

The synovial sacs connected with tha sheaths of tendons are liable to two 
forms of disease : viz,, the accnmulating of the fluid in the interior of the sac, 
forming a cystic swelling, known by the name of Ganglion; and acute and 
chronic Inflammation, or Tenosynovitis. The tendons of the hand are most 
liable t<t both these afiections. 

Ganglion. —Two distiijct kinds of ganglion are met with; the Simple, 
situated upon the sheaths of tendons; and the Compound, consisting in a 
dilatation of the sheath itself. 

Simple Ganglion consists of a cyst varying in size from a cheiTy-stone to 
a large marble, and containing a clear transparent fluid of a yellowish colour, 
which is sometimes thin and serous, sometimes gelatinous and semi-coagulated. 
It occurs as a smooth, globular, elastic, and tense tmnour, usually situated on 
the back of the wrist, where it forms a distinct round projection ; it may also 
occiir on the dorsum of the foot. In both situations it is distinctly connected 
Avith the sheaths of the extensor tendons ; and, indeed, Paget looks upon it as 
being a cystic transformation of the cells enclosed in the fringe-like processes 
of synovial membrane lining these sheaths. As ganglion increases in size, it 
often gives rise to painful sensations in the parts below it, by pressing upon the 
neighbouring nerves ; thus, a ganglion at the back of the wrist often produces 
pain and weakness in the hand, by compressing some ojf the branches of the 
musculo-spiral nerve which are stretched over it. 

Ganglion is by far the most common of all the tumours that occur on the 
hand. In all cases of oval or rounded, smooth, elastic tumour on the hand or 
fingers, whether painless or nem-algic, the first point to determine is whether 
it be ganglion or not ; but ganglion should always be suspected. 

Compound Ganglion is chiefly met with in the palm of the hand, and the 
dorsum, sole, or inner side of the foot. It consists of a dilatation of the sheaths 
of the tendons in these situations : it may often attain a very considerable bulk, 
and then usually becomes irregular in shape, owing to sev^eral tendons being 
implicated by it. Often, in this form of ganglion, the sheath is thickened as 
well as dilated; and the contained fluid is clear and yellowish, though usually 
thinner than in the simple ganglion. The sheath itself is vascular, and lined 
by a red, fringed, and velvety membrane ; the fluid may then be dark and 
bloody, and contain masses of buff-coloured fibrine or a large number of granular 
bodies, like those met with in certain forms of enlarged bui-sse. These I have 
found to be composed of imperfectly developed granulations, in which the re¬ 
mains of blood-vessels were visible, probably thrown off from the inner wall of 
the vascular sheath. This form of the disease, at tim^, puts on almost a 
malignant appearance, is extremely chronic, and may occupy a very extensive 
surface; in a case that was under my care some time ago, the dorsum and 
greater part of the inner side of the foot were involved. 

Treatment .—The treatment of a ganglion m^t depend upon its character and 
size. When small and simple, as on the back of the wrist, it may commonly 
be got rid of by being ruptnr^ by forcible pressure with the thumb, or by a 
blow with the back of a book, or .by being tightly compressed, by means of a 
coin wrapped np in a piece of lint and firmly strapped upon the swelling. 
If it do not disappear in this way, the best plan is to puncture it subcutaneously 
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by means of a valvular opening, to squeeze out its contents, scarify the interior 
of the cyst, and employ pressure. If the ganglion give rise to much pain and 
weakness, and cannot be made to disappear by the use of the means Just in¬ 
dicated, it may usually be very conveniently and safely obliterated by leasing 
a seton of two threads through it, and leaving it in for four or five days, until 
sufficient inflammatory action has been induced for the obliteration ofithe cyst. 
Should these means fail, it may be dissected out, if it be thought advisable to 
have recourse to this somewhat severe procedure, which is attended with some 
risk of inflammation extending up the sheath of the tendon. I have, however, 
on several occasions performed this operation, without any troublesome conse¬ 
quences ensuing. 

A G-Bixiglioxi situated in the Palm of the Hand, and extending tmder 
the annular ligament some little distance up the flexor tendons of the forearm, 
is a very troublesome disease. Syme recommends that the cyst should be laid 
open, and the annular ligament divided. This seems to me an unnecessarily 
severe procedure ; and I have in several instances cured the afiection by milder 
means ; in one, by injecting a small quantity of tincture of iodine into the cyst 
through a puncture in the palm, and in two or three other cases by the use of 
the seton. The seton is most easily introduced by squeezing the fluid from the 
palm into the sheaths of the flexor tendons above the wrist, making a puncture 
into these, and then pushing an eyed probe armed with two or three threads 
along the tendons under the annular ligament into the centre of the palm, 
where it is to be drawn out through a small incision made dowm upon it. 

In the Side and Sole of the Foot these ganglionic tumours, when of large 
size, and filled Avith semi-solid fibrinous matter, may require to be dissected out. 

Inflammation of the Sheaths of Tendons—Tenosynovitis. —This is 
occasionally met with as the result of strains and tAvists of the hand, about the 
Avrist, of the extensor tendons, or the long head of the biceps. In this affection 
there is swelling of a puffy character, with tenderness when the part is pressed 
on or moA'ed ; and usually a peculiar fine crackling sensation is communicated 
to the Surgeon’s hand when he examines the affected part. The crackling is 
especially marked in cases in which the inflammation and effusion have become 
chronic, when the disease appears to partake of the nature of a diffused gan¬ 
glion. 

Treatment .—The treatment, when the disease is acute, consists in leeching 
and blistering, with rest of the part; when it has assumed a chronic character, 
the application of blisters and the mercury and ammoniacum plaster wifi be 
found most useful. 

DISEASES OF MUSCLES. 

The voluntary muscles are not often the seat of primary disease of any kind. 
Inflrmmatory affections of a rheumatic character undoubtedly occur in -mnsfilpw, 
and abscess is occasionally met with inside muscular sheaths, more particularly 
that of the rectus abdominis. Sifpldlitic tumours, or father. inflammatory or 
plastic indurations of muscles, are not very unffequontly met with. 

Tdmoubs OF MusoLEi —Organic structural diseases of muscular tissue are 
rare; yet the records of surgery contain scattered through them no incon- 
sidorable number of cases. Teevan, has, Avith much indusiby, collected the 
partic|^bMB of 62 cases of tumours of muscles of all kinds. About one-third of 
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these are said to have been "canoeroira;” 16 were “ fibrous8 cystic ; 5 
hydatid ; and 5 erectile. In all probability, a more advanced pathology would 
have shown that many of the so-called cancerous and fibrous tumours were in 
reality sarcomata of various kinds. The form of cancer that occurs primarily 
in muscles is, I believe, invariably the encephaloid. I have most ficquently 
seen the muscles of the lower extremity the seat of primary malignant disease. 
When the upper limbs are afiected, the muscles that have, according to Teevan, 
been most frequently attacked are the pectoralis major, deltoid, and biceps. 
The muscles of the trunk and neck are seldom diseased, with the exception of 
the rectus abdominis, which appears to be very liable to tumours. 

Of twelve consecutive cases that I have had under my care in which tumours 
of different kinds developed primarily in muscular tissue, the following are the 
particukus. The first case was that of a woman about 48 years of age, in 
whom a fibro-cystio tumour, as large as a cocoa-nut, developed in connection 
with the tensor vagiurn femoris, forming a large mass, which I dissected out 



Fig. 504.—Fibro-PIaatio Tumour of the SartoriuH Jrusele., 



S^haok view of Tmnour, sliowiug Sartorius 
) Muscle. 



Fig. 506.—Front View of Tuinom-, laid oiKai 
aiul showing Sartorius, a. 


read^rom over the hip. The second case was that of a lad about 18, in 
whoni cystic tumour, as large as 4 foetal head, thick walled, and containing 
clem id, developed in the substance of the adductor brevis of the thigh, from 
WMchyas dissected out with no little difficulty, and with a fetal result. The 
third d -^vas that of a man from whom the accompanying drawings are taken 
(Figs. L 505, 506), in whom a fibro-plastic tumour developed within the 
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sheath of and in the substance of the sartorius muscle of the left thigh, in 
consequence of a strain. After growing slowly for about six years, it had 
attained the size of a child’s head, when I removed it, together with seven or 
eight inches of the musele from the inside of the sheath of which it had 
originated, and with which it was closely incorporated. The sheath of the 
femoral vessels, which was exposed for a considerable extent, was unaffected by 
the disease. Eecurrcncc took place in less than twelve months in the cicatrix, 
and w'hen the secondary tumour had attained the size of an ostrich’s egg, it was 
removed, the patient making a good recovery ; but the disease again returned, 
iind eventually proved fatal. The fourth case was that of a man aged about 
forty, in the sole of whose foot a cystic tumour, about as large as a goose’s egg, 
was develoi)ed, springing from the flexor brevis digitorum. This was carefully 
dissected out; but in a few months the patient returned, with a solid, elastic, 
rapidly growing tumour, evidently malignant, developed in the cicatrix (Fig. 
.'iOT). The foot was amputated, and on dissection the mass proved to be ence- 
phaloid, and to have developed from the muscular structure just named (Fig. 
f» 08 ). 



Fig. SO".—Malignant Tumour in Sole. Fig. .oos.— Spetiou of Foot showiug-Bituation <|ViouJi 


In three cases the tumours were hydatid. In one patient, a young/oman, 
the disease was ^ated in the deltoid; in the other, a medical man,/out 50 
years of age, the tumour was seated at the outer edge of the latissim/ dorsi; 
and the third was a gentlanan about-60 years old, in whose biceps tl disease 
commenced. In each of these cases, excision of the tumpur was ^essfuUy 
practised. / 

In tire eighth case, the tumour was an enchondroma in the tibii^ nnticus. 
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I have seen two other cases of enchondroma in muscles ; one situated in the 
vastus extemus of the thigh ; the other in connection with the. pectoral muscle. 
The ninth case was a sarcoma of the rectus femoris in a man aged 21, which I 
excised ; the tenth, a cancerous growth in the anterior abdominal wall in an 
elderly gentleman ; the eleventh, an encephaloid tumour of the muscles of the 
calf in a middle-aged lady, for which amputation was practised ; and the 
twelfth, a sarcoma of the fore-arm in a lad. 

Tumours developing primarily in the intermuscular areolar planes are of 
very common occurrence ; but these are very difterent from, and must not be 
confounded with, true tumours of muscle. 

The Treatment of these various muscular tumours must be considered on 
ordinary surgical principles. When^of an iimocent character, as cystic or 
hydatid, fibrous, erectile, or enchondromatous, they may be dissected out from 
the muscular tissue amongst which they lie, and no fear of reciurence need be 
entertained. 

When they arc malignant, amputation of the limb, If the tumour be favour¬ 
ably situated for such an operation, is generally the only resource : partial 
operations are usually w'orse than useless, as they lead to a speedy recurrence of 
the malignant action. Teevan has made the ingenious suggestion of applying 
to malignant tumours of muscle tlie same rule of practice that guides us in 
operations on bones affected by cancer ; viz., to remove the whole of the organ 
that is the sejit of disease, excising the entire muscle from its origin to its 
insertion, and thus eliminating from the system the whole of the morbid mass, 
which will be confined within its sheath—a structure that for a long time 
resists the outward pressure of a morbid growth. This suggestion is founded on 
coiTcct pathological principles ; the only objection to it is its difficulty of 
application in actual practice—there being few muscles so 'situated that they 
could with stifcty be completely extirpated. 
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DEFORMITIES. 


IjATBSBAL ouevatuebs op the spine. 

This affection, on account of the frequency of its occurrence and the tedious¬ 
ness of its cure, has received a good deal of attention from H"arious Surgeons ; 
and much has been writl^n on it by those who have ^ecially devoted them¬ 
selves to its treatment; yet the whole of its pathology and management lie in 
a very narrow compass. 

Lateral curvature of the spine most commonly commences at an early .period 

of life, usually between the ages of-twelve and 
eighteen—^seldom before the one, and not very com¬ 
monly after the other. , ( 3 irlBuace...m 0 re freq.iien^ 
the subjects of this defemnity, which but rarely oc¬ 
curs in boys. It appears to consist simply in a re-' 
Nation of the muscilea, and ligam en ts of the spine;; 
in consequence of whienthe vertebral column, 
being no longer able to support the weight of the 




Fig. 609.—Lateral Cim-ature and 
Botatiou of spine. 


Fig. 510.—Outline of Double 
Laterol Curvature. 



deviation taking place# in the opposite direction at a Iowot portion of the 
spine, in order to preserve the equilibrium between the two ades of the 
body (Figs. 509, 510). The first curve usually takes place in the upper dr 
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middle dorsal region, the convexity tending towards the right side; the 
second, or compensating curve, occurs in the liunbar region, the convexity 
looking towards the left. In some instances there is a quadruple curve 
(Fig. 511). At the same time that these lateral curves take place, there is a 
tendency to rotation of the bones of the spine jipon one another, in such 
away that the bodies of the vertebrae forming’ the dorsal curve are twisted 
slightly to the right, while those which enter into the formation of the 
lumbar curve are turned slightly to the left (Pig. 510). This twist is some¬ 
times slight; but in other instances it is very marked, so that there is a 
double displacement—lateral and rotatory. 

On examining the bones and intervertebral fibro-cartilages aftor death, even 
in cases of very considerable distortion, no disease will appear ii^them; except, 
perhaps, that the bodies of some may have been slightly ©ompressed where 
they form the principal concavity of the arch. The ligaments appear to be 
stretched, relaxed^ and somewhat weakened ; and the'muscles are usually pale, 
flabby, and apparently wanting ih power. 

Mechanism:. —From a consideration of the pathology of this affection, and 
from'the particular age at which it manifests itself, before the bones have 
))ecome completely ossified, or the ligaments have acquired their due degree 
of rigidity, its mechanism becomes sufficiently apparent. The spinal column, 
being composed of a number of separate bones, possesses no firmness in itself, 
or power of self-support, but is maintained in the erect position by the close 
manner in which its separate elements are knit together by ligamentous and 
muscular structures, and by the way in which, when thus .bound together as 
a whole, it is supported on each side by 'the strong mass of the erector 
spinm muscles and their prolongations. The-pr^er 
tension of these ligamentous supports and muscular 
masses is especially necessary for it to maintain 
the weight of the head and shoulders, which is 
thrown on the cervical and the upper portion *of the 
dorsal spine. If, from-any cause, the hgainents 
become relaxed, and the muscles lose their tension, 
or if the weight of the i%)J)er part of the body 
increase disproportionately to the augmentation in 
the strength of the ligaments and muscles that 
support the spine, the vertebral column will tter 
cessarily give way under the pressure to which 
it is subjected in a direct line from above down¬ 
wards, am will consequently become curved. Most 
commonly, indeed almost invariably,' this takes 
oj^iMwisT in a lateral direction, the spine yielding 

more readily in this than, in any other. In some 
im'e cases, however,, the lower portion of the cfervical or the upper dorsal' 
region will project backwards in an angular manner, constituting the 
disease termed (Fig. .512) ; and in other cases, of still less frequent 

occurrence, therTn^H)© kmirvation of the spine in th% dorso-lumbar region, 

g iving nm tQ:3^cqfao8ia ’ . . .. .. 

The directions in which these ■v'arious curves take place are exaggerations of 
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the natural inclination of the spinal column. In lateral curvature, the chief, 
conrexity takes place towards the right side, causing a projection of that 
shoulder which in most peddle is somewhat more prominent than the other. 
In cypJwsis, the cxcurvation takes place in the lower cervical and upper dorsal 
regions, which are naturally prominent; and, in lordosis, the incurvation 
is most marked in the lumbar region, in which there is naturally in curve 
forwards. 

Causes. —^Tlicse vtirious kinds of deformity, as has already been stated, 
chiefly occur in girls about the' age of puberty; at a time of life when the 
tonicity of the niuscular system not unfrequently becomes lessened by the 
oOcurrence of anmmia and those states- of impaired health that so frequently 
attend the estal^diment of the uterine function ; and before the osseous and 
ligamentous structures of the body are fully developed. At this period of life, 
also, it frequently happens that the spine becomes rather suddenly elongated 
by a rapid increase in growth ; or that it becomes overwei^ted by the body 
developing itself, and the shoulders and bust becoming stc^t and expanded. 
Indeed, so frequent is the occurrence of a certain degree of lateral curvature of 
the spine fr.*om these various causes, about the age of puberty in girls, that few 
escape a tendency to deviation ; of so slight a kind, however, as not to admit of 
recognition as a disease. Hut if this tendency be allowed to go on unchecked, or 
if it be increased by injurious habits, amongst which ai’C all one-sided postures 
in which the body is twisted, as in playing some musical instruments, or in 
leaning over a table in drawing and writing, the slight deviation may rapidly 
increase until it assume the true characters of lateral curvature. I do not 
think that there is any evidence to show that this is eithei* a strumous or a 
rickety affection indeed, so far as my observation goes, I should certainly 
say that strumous girls are less liable to the disease than those of a nervous 
temperament. A rickety tendency would, of course, increase the disposition 
to the affection ; but I think this is very rarely associated with it. Amongst 
the more common predisposing causes must undoubtedly be reckoned the in¬ 
dolent and sedeiitaiy occupations, an4,the luxurious ene rvating Imbits that_are 
commonly encouraged' in girls in the higher ranks of life, and wEcfi, by pre- 
venting 'dneltnuBcidar development, at^he same time that they induce a general 
loss of ton e iplthc sya.^m, may directly occasion "the dliSse. In growinglads, 
emvature may lie produced by a habitually maintained faulty position, 
as in writing at the desk, or in certain occupations. That the real cause of 
lateral curvature of the spine is to be found in faulty habits of life, and not in 
sex, is evidenced from the rarity of the affection amongst girls of the labouring 
class, as compared with the frequency amongst those of the -we^tMer orders of 
society. Wio ever saw lateral curvature of the spine in a housemaid ? It is 
in the drawing-room and not in the servant’ hall that it is met with. 

The caia^ of the Mitero-posterior curves are usually to be found in some 
faulty habits of the patient; either giving ri^ to an habitual stoop, ami thus 
laying the foundation for cyphosis,, o£ throwing too griat a weight on the 
loins, and thus giving rise to lordosis. A kind of spuriotis lord(Mis is developed 
in soi^e cases of ai^losis of the hip-joint.' . 

SiCEKS OS’ LATSsiu OoRVATUEE.—^The sigDS of this af^tioui, wheh it is -well 
marlmdj are distinctly obvious. The serpentine character of th e cni^e. its 
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double native, the conve xil^ o a one sidejpoking to the right shouldoy, and on 
the otfelcTthe^left ioin, will render its nature evident. Most commonly it 
commences in a gradual manner, the • first conditioii that frequently attracts 
attention being the prominence of the right scapjda, which is supposed to be 
" growing outor the stemo-claviciilar articulation on the same side, or some 
of the ‘^rtilages of the ribs, have been observed to project. Whenever the | 
Surgeon Is consulted for such symptoms, he should at once examine the spine, 
which he will generally find to have an inclination to the right side. In the 
early stages of the disease, when the de-vdation is not very distinctly marked, 
the readiest mode of determining it is to let the patient stand upright, taking 
care that the feet are well placed together, and that the attitude is not forced 
but natural ^ the Surgeon should then run his finger down thOj^baok from one 
spinous process to another, touching each as 
he pixsses it with a pen dipped in ink ; in this 
way, when he lp,gW5ached the lower j)art, he 
will have mapped mat the course of the 
vertebral column, and thus may see at a 
glance the nature and extent of its displace¬ 
ment. At the same time, he will probably 
observe that the two hips do not exactly cor¬ 
respond, the left being somewhat thrown out. 

Very commonly there is a good deal of 
neuralgic tenderness about the spine, and at 
this early stage there may be aummia and sym¬ 
ptoms of impaired nutrition. As the disease 
advances, the curvature becomes more distinct, 
and at the same time, owing to the toisiou 
of the column, assumes a slightly angular 
character where most convex. The ribs on 
the right side are thrown out and bulging, and 
carry up the scapula with them, whilst those 
on the left ai’e sunk and depressed (Fig. oil). 

In fact, the whole of the right side of the 
chest and body partakes in the projection of 
the spine on that side, and thus adds much to the general deformity; Whilst 
the left side , of the chest is correspondingly hollowed and sunk in. When the 
disease has advanced in this way, it always occasions great general debil ity, 
emaciation, and pallor ,; the nutrition of the body being impaiireSTpartly by 
the compression to which the thoracic and abdominal organs are subjected, 
■and partly, doubtlest^ by irritation of the spinal cord induced by the eurvatum. 

Dtamg the early part of the disease, the spine preserves its flexibility; and 
whilst the curve is slaU recent, and the patient young, if the weight of the head 
■^d shoulders be taken off, it will at once, resume its straight dir ection. Thus, 
if the patient be lifibetkoff ground by raising her up ■with the hands under 
^e axillse, or if ^e be laidi down on her &ce on a flat couch, the back will fall 
into a straight portion, bp may readily be made to do so by slight traction. 
AfbOT the disease, however, has existed for some years, or if the patient have 
passed that age at which consolidation of the bones and ligaments takes place. 



Fig. fil4.--Ijatenil Ciirvature of S),iiuf. 
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the distortion will continup permanently, in whatever position she may bo 
placed. This is not only owing to the deformity of the spine, but to the ribs, 
and ligamentous and muscular structures generally of the trunk, having'become' 
fixed in their abnormal position. 

Treatment. —The treatment of lateral curvature of the spine should 3b0 
conducted on rational principles; and, when divested of the mystery with 
which some interested specialists have sun-ounded it, it becomes as simple as that 
of any other chronic surgical aifection of the bones, joints, or muscles. There 
are three principles of treatment that require to bo carried out in the manage¬ 
ment of these cases. The first is the improvement of the general health,— 
unless this be effected, nothing can be done ; the second is, to strengthen the 
muscles of the spine; and the third, to take away as much as possible the 
weight of the head, neck, and upper extremities. 

The administration of some of the milder preparations of iron, with a course 
of aloetics for the regulation of the uterine function, is of* gfcat moment; at 
the same time, a nourishing diet of animal food should be allowed, and the 
patient encouraged to take exercise in the open air. By these means the 
nutrition of the system will be improA-ed, and the tone of the muscles greatly 
restored. The muscular power may be more directly strengthened by having 
the back well sponged with cold salt or vinegar and Avater every morning, and 
methodically rubbed from top to bottom. The friction should be principally 
directed to the erector spina) muscles on each side of the Aprtebral column, 
and may be dtne either Avith the naked hand, or Avith some slightly stimulating 
embrocation. At the same time, if the patient’s strength will jxiiTuit it, bub 
not otherwise, the use of the hand-swing may be allowed, or calistbenic ex¬ 
ercises practised; these, hoAA-cA'er, should not be continued if they induce a 
feeling of fatigue or exhaustion. Whilst this plan is being persevered in, the 
patient should be made to lie recumbent for a few hours daily, sitting or 
standing as little as possible. By these means, assiduously continued for some 
length of time, the muscles of the back may be strengthened, and the inerease 
of the deformity prevented; and in this AA-ay the slighter cases of lateral 
curvature, those in which there is rather a tendency to than a full development 
of the disease, may be cured. 

In slight cases of lateral curvature, great evils may l>c occasioned by the 
uipiecesBary employment of cumbersome machinciy. The heavy apparatus- 
that is often applied to growing girls overpowers and compresses, rather than 
supports and directs the imperfectly developed and still yielding skeleton. By 
the use of these complicated machines the muscles of the back become 
weakened and atrophied from disuse; the pehis is compressed and con¬ 
tracted; and those very evils are produced by the mechanician vfhich it is the 
object of the Surgeon to avert or correct. 

When the affection is farther advanced, though the spine still contimib 
flexible, if there be decided projection of the ribs on one side, and the shoulder 
and hip be prominent, with apparent ^difTerence in the length of the limbs, and 
much impairment of the general health, more decided measures of treatment 
must be had recourse to. In these cases, as in those just described, the con¬ 
stitutional poAvers naust be carefully attended to on ordinary medical principles ; 
iron, and good living, -with fresh air, being the basis of the treatment. At the: 




MECHANICAL TREATMENT OF LATERAL CURVATURE. 353 


same time that we endeavour to improve the strength of the system in this 
way, am^ that of the muscles of the back, especially by cold bathing and fric¬ 
tions, it is essential to adopt means to take off the weight of the head and 
shonldOTS, and to prevent its continuing to keep up and to increase the 
d^rmity. This may be done in two ways : by keeping the patient in the 
recumbent position, or by allowing her to go about, wearing proper .supports. 

The recumbent positwn in the- treatment of lateral curvature of the spine, 
though a valuable means as an adjxmct to other measures, has been greatly 
abused, by being employed as an exclusive plan. This should not be, except 
when the patient is unable to stand or walk with comfort, as happens 
in extreme cases, when it may be necessary to confine her for a time to 
this position, until the proper muscular power has been restored by other 
means. These instances, however, are very rare ; too much so to constitute 
the rule in the treatment. Whenever the recumbent position is employed, 
the prone seems tP .iJie far preferable to the supine, for reasons mentioned 
when speaking of angular curvature of the spine (p. 300) ; and the best 
couch for the purpose is certainly Verral’s. The patient should be kept 
on this during the intervals of exercise, not being allowed to sit or stand, 
even at meals ; she will very soon become accustomed to a position that 
at first appears constrained, and wll, probably, speedily be enabled to sleep 
in it. 

The Mechanical Contrivances constructed for the purpose of taking the 
weight of the head, neck, and upper extremities off from the^weakened spine, 
are of very various forms, and have had much ingenuity expended in their 
construction. They all have three principal objects, however much their 
details may vary ; viz. : 1 , to form a broad basis of support round the pelvis, 
by means of a strong well-fitting band ; 


2 , to carry off the weight of the head 
and upper extremities from the spine \ 

by means of lateral crutches, whi( \ 

transmit it to this band ; and 3 , 

influence the convexities of the spin 1 ^* 

curv'e by means of movable plat( ^ // j 

acted upon by I'ack-and-pinion or sen % 1 

power. The best of these mechahic W 

contrivances for supporting the weig’ |! j fejUP g’- •|*ii ^ 

of the head and shoulders,' is the a | ) I 

paratus represented in the accornpan l lfiMr 

ing_ woodcut (Fig. 515). By it- tl 

projection of ^ the right shoulder ms | \i I 

be graduaUy brought dc^wn, the Ic |K I 

one rais^, and the '(height of t) . ‘lU 

whole of the uj^r part of the bo{, 

Bup^ted. By this^contrivance alone, 
propCTly and careftilly adjnsted to the 
condition of the d^rmity, most pa¬ 
tients may be treated without the necessity of any confinement whatever; 
the sprue being by degrees restored to its proper direction by very gradually 

VOL, n. * A 







DEFORMITIES. 


354 

increasing the prepare and support of the instrument, at the same time 
that the general health is careMly attended to, and the patient has the 
benefit of good air. At first the instrument need only be worn during 
the day, but after a time it should be kept on at night as well. In long¬ 
standing and severe cases of lateral curvature of the spine, when its flexi¬ 
bility is lo^, and the projection of the ribs has become permanent, a cure 
cannot be expected, nor can it be brought about by any moans ; but the 

patient will derive great com¬ 
fort and support ftom the use 
of this excellent instniment, 
and the increase of the disease 
may thus be prevented. 

The treatment of Posterior 
Ejrcnrvation of the spine, with¬ 
out caries or other organic 
disease of the vertebral column, 
is best conducted by the use 
of the instrument here figured 
(Fig. which is cou- 

stracted*' essentially on the 
same i>riiiciplos as that for 
lateral ciu-vature, with the ex¬ 
ception that the back-plate is 
so arranged as to press upon the projecting spine, and thus gradually to bring 
it into proper position. 

In Posterior Incurvation the apparatus here figured (Fig. .Ol?) will be found 
the most useful appliance. In fact, all these varieties of spinal curvature 
may be successfully remedied by instruments constnicted on the most simple 
mechanical principles, if carefully attended to and caiTied out. 
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DEPOBMITIES OF THE NECK AND LIMBS. 

Various deformities, such as squint, Avry-neck, and club-foot, are due to a 
disturbance of the normal equilibrium that exists between antagonistic muscles, 
so that, by the paralysis of one'Set, or by the spasmodic action of the other, the 
proper balance of power is lost, and the limb or part deA'iates from the position 
that is natural to it, being drawn doAvn by the more powerful set of muscles. 
These deformities may be congenital, or they may be acquired. 

The primary mischief is, in many cases, seated in the nervous system; in 
others, but more rarely, in the muscular. The ligaments jmd bones only 
become secondarily altered in shape, being shortened or compressed on the side 
towards whicdi the limb or part inclines or is drawn. Fasciae also becom& 
shortened and tense, and the disused muscles are apt to become soft, wasted, 
and flabby. The contracted muscle after a time becomes permanently rigid 
and shortened. 

Causes. —The causes of these defoimities are very various; but they may 
be referred to three heads. ' ; 

1. OmtianoiiB Faulty or Abnormal Fositioii of a limb, as in an unre¬ 
duced dislocation or an ankylosed joint, w'ill be folloAved by tl^:.4isuse of a 
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certain set of muscles, which consequently become shortened and atrophied, 
and acquire a rigid state. This condition is consecutive to the displacement, 
but ^nders it permanent; it is apt to occur after fractures, if the parts be 
kept for too long a time in one jtosition, and moit^ particularly if they be 
bound and matted together by the ‘pressure of tight bandages. A somewhat 
similar cause sometimes operates on the fmtUB in utero : an abnomS&l position 
in the uterine cavity being very frequently the inunediatc occasion of some of 
the varieties of congenital club-foot. These deformities must not be con¬ 
founded with congenital dislocations, in which there is always an arrest of 
development of some of the articular ends of the bones connected with the 
affected joint. 

'2. Irritatioii set up in the Central Portions of the ITervons 

System may produce deformity by deranging the proper antagonistic action 
of certain groups of muscles. This condition gives rise to many of the con¬ 
genital as well as of the non-congenital deformities. It may act by producing 
more or less complete paralysis of one set of muscles, the contractility of their 
antagonists continuing normal ; and thus, the relative balance of action being 
destroyed, the stronger will draw the part o\ er to their side. The influence of 
this want of proper balance of parts in paralys^, producing delbnnity, may 
well seen in the peculiar deformity of the liand and forearm described at 
p. 41T), Vol. I., from paralysis of the mnsculo-spiral nen'e in certain ft’actures 
of the humerus, and in palsy of the portio dura, where the face is distorted by 
being^ drawn to the sound side ; or in squint, rvherc, the sixth nerve being 
paralysed and the external rectus muscle having lost its motor jrower, the 
eye is drarvn inwards by the action of its antagonist, the internal rectus. 
According to Tamplin, deformity from paralysis is never congenital, though it 
is not unfrequently met with in infancy. Central iiritation may occasion 
deformity in another way, by producing tonic or peimanent spasm of one set 
of muscles, the other remaining perfect in their contractility, but overbalanced 
by the continued contraction of their antagonists. This would apijcar to be 
the case in some forms of squint. Little has made the important observation, 
that many cases of deformity in infants appear to be due to mischief in¬ 
flicted on the base of the, brain during protracted and instrumental labours. 

8. Peripheral Ifervons Irritation may occasion contraction of the 
muscles and deformity. This we commonly see happen in cases of contraction 
occurring from the cutting of teeth, the irritation of worms in the intestinal 
canal, in the so-called hysterical contractions from uterine irritation, &c. 
From all these various causes, contraction and consequent deformity may arise. 
In some cases deformity will cease after the remoA^al of the cause; but in 
other instances, in which it has been of long duration, the deformity will con¬ 
tinue, owing to the muscles having fallen into a kind of rigid atrophy, being 
shortened and wasted, and consequently unfitted for the proper exercise of the 
actions of the part. 

Tbkatment. —The Omxeral Treatment of deformity consists in removing 
the cause of the contrition in those cases in which it is dependent on central, 
peripheral, or nervous irritt^ion that admits of remedy. Thus, if squinting 
arise from pressure upon the brain, .the eye will assume its straight direction 
when the cong^ted vessels are relieved, or the effused fluid absorbed ; or if a 
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contraction of the hamstring muscles arise from the irritation of worms in the 
intestinal canal, a pui^ative dose may cure the affection. 

Biectricity has of late years been much and most .advantageously employed 
in the treatment of those deformities that arise from infantile paralysis, and, 
indeed, generally where the deformity is due toi the paralysis of one set of 
muscles, allowing those that possess their healthy contractility to draw the 
parts to their sides. “ Localised faradisation ” is the method by which the 
electric agency is usually applied. But for the details of this method and 
the general question of the employment of electricity to these cases, I must 
refer the reader to the works of Duchenne (de Boulogne). 

In many cases, the contraction may be slowly but very effectually overcome 
by the use of suitable apparatus, having a constant elastic or tensive action 
kept up by means of bands of vulcanised India-rubber or steel springs. The 
details of these various appliances, though belonging to the department of the 
instrument-maker, cannot be too carefully studied by the Sui^eon, who, after 
all, in order to guide and control their action, must be thoroughly con¬ 
versant with the mechanical principles involved in their construction. In 
many of the slighter and less chronic cases,' the deformity may be remedied by 
the employment of these milder means; but in those which are congenital or 
more permanent, the Division of the Tendons at fault is the only mode of 
restoring the natural condition of the part. This orthopaedic department of 
surgery owes, in a great measure, its existence to the labours of Delpech and 
Stromeyer, and its perfection to those of Little, Tamplin, and Adams. 

Tenotomy. —By tenotomy, as at present practised, is meant the subcutane¬ 
ous division of a tendon by means of a narrow-bladed knife (Fig. 518) intro¬ 
duced obliquely through a puncture by its side. In doing this, it 
should be borne in mind that the normal anatomical relations of 
parts are often a good deal disturbed in cases of deformity : and 
thus tendons may be approximated to arteries and nerves, from 
which, in the healthy condition of the limb, they are widely 
separated. The tendon may most conveniently be divided, in 
the majority of cases, by introducing the blade beneath it side¬ 
ways, and then turning the edge against it, scratching through it 
by a kind of firm sawing movement, the handle of a knife being 
used as a lever to press the edge against the tendon, whilst the 
parts are made tense by an assistant. A drop or two only 
blood are lost in this simple operation ; and, as the divided 
tendon retracts wdth a kind of snap, a gap will be left between 
the two ends, from half an inch to an inch in width, according 
to the previous amount of tension in the part. If the musdes 
have been contracted for some years, it will commonly be found 
that the fescise in the neighbourhood of the tendon have becotae 
rigid and unyielding, forming cords or bands stretching across 
from the side of the gap. If these be very tense, they may fee 
JwUe- divided in the same way; but in many instances it will be found, 
after the lapse of a short time, that they will yield, and oonse- 
queiUiy will not require division. After the section has been made, the 
small puncture should be closed with a pad of Unt and a strip of plaster. 
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title admission of air into the wound being careftiliy guarded against. The 
whole success of the operation depends on this. Should air enter, inflam¬ 
mation and suppuration will to a certainty be set up; whereas, if thii be 
avoided, the wound will heal by the effusion of plastic matter without any 
i nflamm ation. It is the entry of air, and not the subcutaneous wound, that 
gives rise to inflammation. The part should then be simply bandaged and 
either left without any apparatus, or supported by a splint in the same 
position that it occupied before the tendon was cut, no attempt at extension 
being made for three or four days. At the expiration of this time lymph will 
have been thrown out, and then proper mechanical contrivances may bo 
adjusted for gradually restoring the normal position of the limb or part; if 
this be done too soon, the cicatrix will bo extended at too early a period 
after the deposit of the plastic matter, and the tendon will become weakened 
and too much elongated. 

Chloroform is not always admissible in these operations. When the muscle 
is not permanently shortened, but only contracted under its influence, it 
becomes so much relaxed that the defined edge of the tendon disappears, and 
the proper section cannot be made. 

Sayre adopts a different method. He makes extension immediately after 
the division of tendons and fasciae, and I have seen excellent results follow this 
practice. It is not, however, apiilicable in all cases, as, in some instances of 
talipes of old standing, the contraction appears to exist in the ligaments as 
well as in the more superficial structmes. In such cases considerable resistance 
will be offered, and long continued extension be required. 

The mode of Aepair in Divided Tendons has given rise to some con¬ 
troversy, there being two theories with regard to the process. According to 
one, the plastic matter deposited between the divided and retracted ends 
gradually undergoes a process of contraction, analogous to what takes place in 
the cicatrix of a bum, so as to cause approximation of the cut ends of the 
tendon at the expense of the muscle, which becomes partially lengthened, 
until at last a transverae linear cicatrix merely is left at the line of section. 
Adams has, however, conclusively shown that this theory is erroneous, and 
that repair is effected by the deposit of plastic matter between the cut ends, 
chiefly from the sheaths and soft parts around ; that this plastic matter under¬ 
goes gradual transformation into tendinous tissue ; and that the tendon is 
actually lengthened and remains permanently so, by the deposit of this new 
material, which eventually resembles the normal structure of tendon so closely 
that the microscope fails to detect any apijreciable difference, and that it can 
only be distinguished by its more translucent appearance from the old tendon. 
In fact, the divided tendon is completely reproduced. 

In cases of congenital malformation, the question frequently arises as to 
whether tenotomy should be performed in early infancy, or delayed to a more 
advanced age. As a general rule I think that, if imperative, the sooner these 
operations are done the better ; they are not more difficult at an early period 
of life than at any other, no danger attends them, and when they are per- 
forftied during infancy, there is a far less chance of the deformity being per¬ 
manent, than if the operation be delayed for some year’s. But it must be 
remembered that many slight deformities and contractions in infants may be 
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removed without operation, by attention to proper mechanical and hygienic 
means. The Surgeon should, therefore, not be too ready to operate in slight 
cases at tender ages. 

nSFOBUITlSS AFFBCTINa TBS H^OB ABU NXCE.* 

Wey>nkck. —^Wry-neck, Torticollis, or Caput Obstipum, arises from 
spasm of one of the steriio-mastoid muscles ; the head being drawn to the 
affected side. On close examination in wry-neck, it will be found that there is 
a triple displacement of the head, which is draAvn downwards, rotated out¬ 
wards, and incliued laterally towards the affected side. The features lose their 
symmetry. The half of the face, and even of the head, on the affected side, 
becomes less jxirfectly developed ; and the true line of the eyebrows, eyes, and 
mouth becomes displaced and lowered. 

In torticollis, the affected stemo-cleido-mastoid will be found hard, defined, 
and shortened ; sometimes both divisions of the muscle are equally tense, 
standing out in strong relief, so as almost to look like two distinct muscles. 
In other cases, one division, and then most usually the sternal, is chiefly 
affected. After a time the cervical vertebnc participate in and maintain the 
displacement, becoming rotated on their axes and curved. Eventually the 
whole spinal column participates in the displacement, and lateral cmrvatnre 
sets in. The deeper muscles also become shortened, and the anterior margin 
and clavicular attachment of the trapezius will often be found tense and pre- 
ternaturally defined. 

C'aiisps. —^Wry-neck occasionally appears to be congenital : more frequently 
it is acquired, coming on in childhood after measles or scarlatina, usually as a 
consequence of inflamed cervical glands, and is then due to the position 
instinctively assxxmed by the head in order to relax muscular tension on the 
inflamed side of the neck. It not unfrequently commences with an ordinary 
stiff* neck ft-om cold. In other cases, again, it is purely spasmodic, the tension 
of the muscle varying at diff’erent times, disappearing when th.e child is 
anassthetised, and being overcome by gentle traction. In these cases the spinal 
accessory nerve is probably at fault, and it is owing to the irritation of it that 
the steruo-mastoid and trapezius muscles take on a spasmodic action. In spasm 
of both sterno-mastoids the head is thrown forwards, the muscles projecting in 
great relief. In these cases, the disease will usually be found to have had a 
rheumatic origin. Deformity in this situation may also occur from diseased 
cervical vertebras, or from the traction of the cicatrix of a bum. The condi¬ 
tions here, however, are peculiar, depending upon causes that are irrespective 
of the state of the muscles, which are not tense, and may thus readily be dis¬ 
tinguished firom the true form of the disease produced by the causes above 
mentioned. 

Treatment .—The treatment of torticollis arising firom permanent sixasm of 
one of the stemo-mastoids, which is the common form of the affection, may 
best be conducted by dividing the inferior attachment of the muscle, and tJitis 
allowing the head to regain its proper position. The division of the musde is 
a somewhat delicate operation, on account of the important structures that lie 
immediately behind it. By making the incision, however, through it, firom 


* For StjuiKT, vulc Cliajitor on “ Ojilitlialinic Sui^ry.' 
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behind forwards, close to the sternum and along the clavicle, there can, if 
ordinary care be employed, be little risk of doing any damage, as these bones 
cairy the-lower attachment of the muscle forwards, and separate it from sub¬ 
jacent parts. The tension also, into which it is thrown by its spasm, draws it 
away from the carotid sheath. In several instances in which I have had 
occasion to perform this operation, no difficulty whatever has been experienced 
in dividing the sternal attachment of the muscle, which is usually very tense 
and prominent, by passing an ordinary tenotome behind the tendon, with its 
fiat side towards it, just in front of the upper margin of the sternum, and then 
cutting forwards, whilst the muscle is put well upon the stretch. In dividing 
the clavicular insertion, the safest plan, I think, consists in making a puncture 
with a scalpel upon and dowm to the clavicle in the cellular space which lies 
between the two attachments of the muscle, and then pushing a long, blunt- 
pointed, narrow-bladed tenotome between that bone and the insertion of the 
muscle, dividing this in a direction forwards. Care must be taken to divide 
the muscle completely, but not to carry the incision too freely or deeply. I 
have heard of more than one case in which, from want of due precaution, 
abundant hsemorrhage occurred, and of three in which 
fatal results followed the operation. 

After the operation, the position of the head must 
be gradually rectified by proper apparatus. The best 
instrument for this iiurposc is the one invented by 
Bigg, and here figured (Fig. f>J!)). It consists of a 
pelyic baud, a vertebral stem, and arm-pieces, the 
object of which is to secure a firm basis of support 
to the neck lever (1), and the maxillaiy lever {’>). 

The neck lever passes round the head, and takes its 
bearing against the temporal bone on the side towards 
which the head is deflected. The maxillary lever 
acts against the lower jaw on the opposite side— 
that w'hich is tmmed Tip. By means of a ratchet- 
joint the neck lever, the action of which is vertical, 
turns the head from the side to which it is deflected, 
whilst the maxillary lever, acting horizontally, rotates 
the head on its vertebral axis. By the combined 
action of these two forces the head is restored to its 
vertical position, and the chin rephiced in the mesial 
line. In this way the curvature of the cervical vertebrjc 
may gradually be corrected ; should it, however, have 
existed for a considerable time, it may have assumed 
a permanent character, and. a twist in the neck will 
continue for life. If the operation be not delayed until too late in life, the 
features will gradually regain their symmetry. After the division of the 
tendon, the deep fascia of the neck will sometimes be found stretching across 
in firm and tense bands; these, however, had l^etter not be interfered with, as 
they will yield in time, and much risk of injmnng the subclavian and carotid 
vessels would attend any attempt at their division. The exposure and division 
of the spinal accessory nerve has been practised, but not, I believe, with much 
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benefit. When wry-neck is secondary to disease of the cervical vertebrae, 
little can be done except to maintain the spinal column in as steady and fixed 
a position as possible, by means of mechanical support (vide Fig. 254, Vol. I.). 

In those cases in -which the wry-neck appears rather to be dependent on 
paralysis of one stemo-mastoid, than on spasm of the other, electricity, and 
the application of strychnine to a blistered surface over the muscle, will be 
found most usefuL 

nSFOBMITiaS OF XHB! ABM AHD HAND. 

Contraction of the Arm is not of very common occurrence, except as the 
result of bums. I have, however, met with four distinct forms of contraction 
of the forearm. 

1. There may be ankylosis of the elbow-joint, the forearm being bent at a 
right angle with the arm, the result of disease of or around the articulation. 
If the ankylosis be fibrous, and the muscles strong and firm, a very useful 
limb may be restored by breaking down adhesions, under chloroform, by 
forcible flexion and extension, and then using passive motion, friction, and 
douches. Should the muscles bo very flaccid and wasted, forcible extension 
may leave a permanently weakened limb, over Avhich the patient has lost the 
power of flexion. In such cases I have found gradual extension, made by 
means of an angular splint, acted upon by a ratchet-apparatus, the safest 
means of restoring the utility of the arm. If the ankylosis be osseous, the 
bones should be resected, a wedge-shaped piece being sawn out, and a false 
joint allow'ed to form. 

2. The biceps may, by its contraction, occasion a permanent flexion of the 
arm. This contraction of the biceps may be hysterical or rheumatic. When 
hysterical, occurring in young women, it requires the ordinary constitutional 
treatmept of hysteria ; should this fail in removing it, extension may be made, 
under chloroform, and the arm kept in the straight position f<Jr a time. "VVlien 
it is rheumatic, or of organic character, and permanent, section of the tendon 
and its aponeurosis may be practised, due care being taken of the artery and 
nerve. This operation is most safely done by introducing the tenotome to. the 
inner side of the tendon, slipping it imdcr, and cutting upwai'ds and out¬ 
wards ; the artery being guarded and pushed to the inner side by the pressure 
of the left forefinger. 

8. The forearm may be forcibly pronated and flexed as the result of chronic 
inflammation of the radio-humeral articulation. Here forcible supination and 
extension, under chloroform, is the best remedy. 

4. The forearm may be bent on the arm in consequence of the contraction 
of the cicatrix of a burn along the inside of the limb. In this case, the plastic 
operation described at page 2(51, Vol. I., must be practised. 

Ankylosia of the Arm in the Straight Position is a condition of very 
serious inconvenience, the limb being almost useless for all ordinary purposes 
of life. In cases of this kind, the treatment to be adopted must depend uppn 
whether the ankylosis bo fibrous or osseous. If it be fibrous, however finn, 
the forearm may always readily be brought into a rectangular position by 
flexion under chloroform, and the mobility of the joint may then be improved 
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or restored by passive motion, friction, and douches. If it be osseous, the bony 
union must be sawn across, and the case treated as an ordinaiy instance of 
excision of the elbow, with a view of establishing a false joint. 

Acquired Contractioii of tlia Wuecles of the Forearm implicating: 
the Hand is occa¬ 
sionally met with in 
adults. I have seen 
it in two opposite 
conditions ; that of 
forcible extension 
(Fig. 520), and that 
of forcible flexion 
and pronation (Fig. 

521). In both in¬ 
stances it appeared 
to have been the 
result of excessive use of certain muscles ; in the first case in wringing out 
clothes, in the other in cutting with very heavy shears. In the case of flexion 
and pronation, it Avas 
interesting to observe 
that, when the fingers 
Avere extended, the Avrist 
became flexed, and when 
the Avrist was extended 
the fingers became bent 
in. In these cases change 
of occupation, friction, 
and ga,lvanism, with the 
us^ of a straight splint, 

Avere advantageously re¬ 
sorted to, a cure being eventually eflected. 

Paralysis of the Extensors and Supinators, OAving to injury of the 
musculo-spiral nerve consequent on fracture of the humerus, Avith or without 
tonic contraction of the flexors and pronators, has been described at page 415, 
Vol. I. 

Club-hand.— A deformity resembling club-foot has occasionally, though 
very rarely, been met with in the hand. The contraction may occur in two 
directions ; either in the sense of preternatural flexion, or in that of abnormal 
extension of the member. It has been described by Cruveilhier, Voillermier, 
and Smith of Dublin. In most of the cases that haA’e been met with, there 
was a certain amount of deformity of the lower end of the radius, with con¬ 
genital dislocation of the Avrist; and in Smith’s case there was an accessory 
semilunar bone in the carpus. Little, if anything, can be done by sm’gery for 
the relief of this deformity ; though some benefit might possibly result from 
the division of any tendons that were pretematurally tense. 

Contractioii of the Fingers. —One or more fingers may be bent in con¬ 
sequence of contraction of the flexor tendons j the skin and fescial structures 
of the palm remaining sound. But this is not the form of contraction that is 
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usually met with. In this, the true digital contraction, the tendons are 
unaffected, and the deformity is due to changes taking place in the integu- 
mental and fascial structures outside them. Most commonly this commences 
in the little finger, and thence gradually extends ta the ring and middle 
fingers, which become so forcibly and firmly curved inwards, that their exten¬ 
sion is not practicable. It usually results from frequent and continued 
pressure on the palm of the hand, as in leaning on a round-ended stick in 
walking, or in those trades in which an instrument requires to be pressed into 
the hollow of the hand. ■ It occurs, however, in persons in the prime of life 
^yithout any apjmrent exciting cause. In such cases I have always’found it 
associated with a rheumatic or gouty diathesis ; the disease in fact consisting 
in chronic thickening of the fascise of the palm and fingers, resulting from 
rheumatic inflammation of or deposits in these parts. On examining the con¬ 
tracted fingers, projecting ridges will be felt extending from the palm to their 
anterior aspects ; and on endeavouring to straighten them, these ridges will be 
found to become stretched, and the palmar fixscia to bo rendered tense. The 
skin covering these fascial ridges is usually healthy, but sometimes adherent 
to them. So firmly ai’e the fingers contracted, that by no effort can they be 
extended. 

PatJiologif .—The pathology of this contraction has given rise to a good deal 
of difference of opinion amongst Surgeons. Dupuytreu appears to have been 
the first whp endeavoiued, by dissection, to ascertain its true character. He 
found, on examining a hand which was the scat of this disease, tliat, after the 
removal of the skin, which was loose and flaccid, the contraction continued as 
before, and this, therefore, could not be its seat; but that the palmar fascia, 
which was exposed, was tense and diminished in size, whilst from the lower 
aspect some cord-like prolongations passed up by the side of the fingers ; an^ 
that, when these were divided, the contraction was immediately remold, tin; 
tendons, the bones, and the joints being perfectly sound. He considered these 
fibrous cords to be digital prolongations of the palmar fascia, and consequently 
looked upon this membrane as the seat of the disease. Goyrand, who has 
carefully dissected hands affected in this way, states that these fibrous cords, 
which he looks upon as the seat of the affection, are not prolongations of the 
palmar fiiscia, but are ligamentous structures that extend from its anterior 
inferior aspect to the sheaths of the flexor tendons, into which they are inserted 
opposite the second phalanx ; being an hypertrophied condition of the sulscu- 
taneous filaments of fibro-cellular tissue which naturally exist in this 
situation. 

Diagmm of cjvses of digital contraction, so far as the deformity is con¬ 
cerned, is obvious, and requires no comment; so far as the cause is concerned, it 
is not so easy. Is it tendinous or fascial ? When tendinous, the contracted 
tendon can Ite followed up to and above the wrist as a tense cord ; the palmar 
structures being healthy. "When fascial, the tendon cannot be clearly defined, 
but the palmar structures are dense, thickened, and incorporated together, 
forming ^stinct ridges and sulci. 

This true digital contraction must not be confounded with that “ arthritis 
deformans,” which often distorts the weather-beaten hands of labouring men 
and Bailors. In these cases all the fingers are bent inwards, and more or less 
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twisted to the ulnar side, so that the hand presents a claw-like appearance, the 
mischief evidently affecting the joints. 

Treatment .—The treatment of digital contrixctions is purely operative. The 
kind of operation must be determined by the pathological cause of the disease. 
If the contraction be tendinous, then subcutaneous tenotomy must be done. 
If, as far more commonly is the case, it be fascial, then the tendon and its sheatli 
must not be touched, but tlie contracted structures outside them must be cut 
smross. This consists, when the deformity is slight and recent, in dividing each 
tense digital fascial prolongation by a subcutaneous incision. This should be 
done op 1 ) 08 ite .the second phalanx, where it is usually most tense ; but, if the 
other finger-joints be affected, a separate section may be required opposite each 
phalanx. Should it be found to be impossible to straighten the fingers with 
such limited incisions, or should the skin be firmly adherent to the subjacent 
fibrous band, a long crucial incision may be made through the skin, the fiapfs 
dissected back, the fascial bands divided oi’ dissected off the sheaths of thi^ 
tendons, and the fingers straightened. As the flexor tendons are not primarily 
affected, they need not be di^uded. After the operation, the hand should be 
placed on a digitated splint, and the fingers kept extended. 

Busch recommends the following modified oiwration, fi’om which he says 
that he has derived excellent results in many cases. A A-shaped incision is 
made through the skin of the i)alm. The base con'csponds to the furrow 
separating the bent finger from the palm of the hand. The aj)cx reaches to 
the highest parts of the contraction when the finger is well stretched. The' 
skin is dissected up fi’om the ajKiX towards the base, all condensed connecti\e 
tissue removed, all fibrous cords passing upwards from the palmar fascia cut 
through, and the pfilmar fascia itself incised on each side of the sheath of the 
tendon, which is not touched. The finger gradually straightens itself during 
this operation. The flap is then laid down, and no extension apparatus or 
l^assive movement is employed until the w'ound is granulating. 

Congenital Defomuties of the Fingers and Hand arc frequently met 
with. 

1. The most couunon form consists in a Supernumerary Finger or 
Fingers. These ai'e of several different kinds. There is, in the first place, that 
form of sui>ernumerary finger in which the added digit appears to be simply a 
continuation of the natural series, so that there are six fingers instead of five. 
Seven have been met with ; and Morand describes a hand having a thumb and 
six well-formed though somewhat shortened fingers. The supernumerary 
finger is usually atrophied and siiorter than the rest. It is very common in 
these cases to find both hands equally provided with additional fingers, and the 
feet with one or more supernumerary toes. * 

jJ. The Thumb is liable to two malformations—a supernumerary one being 
in some cases added ; in others, the digit being bifid. In the supemumeraiy 
thumb (Pig. 522), it will usually be found that there are two small and deformed 
phalanges ; in the bifid one, there is one small and malformed phalanx in each 
extremity, the two being articulated with the proximal phalanx. 


• These remarks will probably reoall to the imdertliedesoriiitlonof oneof tiie PhUistlne giants mentioiu-il 
in tlic Second Book of Samuel. “ Ami there was yet a ImtUe In Gath, where there was a man of great 
tliftt had <hi every hand six and on every foot six toes, four and twenty in number." 
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S. The third Variety of deformity consists in the development of a super¬ 
numerary finger on the ulnar side of the hand, so as to constitute a small and 
deformed additional little finger. All these varieties of deformity of the fingers 

are more or l^s hereditary, and may 
very easily be removed by operation, 
which is simple and perfectly safe, 
the supernumerary finger being dis¬ 
articulated at its base. It is better 
to do this at as early an age as 
possible : no good can possibly come 
of delay. 

4. There is a rare variety of con¬ 
genital deformity of the hand and 
fingers, in which the fingers are 
supernumerary, in consequence of a 
deep bifurcation of the hand. 

T). In some rare cases, as in that 
from which the annexed drawing (Fig. 528) was taken, two 
hands appear to be fused into one. In these cases, no opera¬ 
tion can be advantageously practised. 

Besides these, various other kinds of congenital deformity of'*the fingers are 
met with. One or more fingers may be preternaturally long, or abnormally 
short, thick, or atrophied ; or one finger may be entirely absent. 

The accompanying drawings (Figs. 524 and 525) are correct repi-esentations 
of a remarkable deformity of the hand in a child that was under my care some 



Kg. 622.—Supernuincvary 
Thumb. 




Fig. 624. -liCft Hand. 


Arrest of novcloiimout of Fingers. 



Fig. 020.—Bight Hand. 


years ago. The fingers aj^pear to have suffered in some instances complete, in 
others partial, amputation in utero. They are marked by deep transverse sulci; 
others are shortened, and terminate in roimded nodules, with a narrow pedicle 
connecting them with the proximal phalanx. 

Webbixts of tbo Fingers is occasionally met with. In this condition a 
cutaneous Septum unites all the contiguous fingers. Sometimes the malfortna- 
tioA&.GWifined to one digital interspace, and then it is usually that between 
tW|ndex and middle fingers. In other cases it occupies two or all three in- 
IP^iaceB. The web is a tolerably thick septum of skin, narrow at the base. 
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broader above. It may extend the whole length of the fingens, or only a por¬ 
tion. The web does not interfere with the movements of the fingers in flexion 
or extension. 

This deformity is readily remedied by operation. The web may be divided 
in different ways. The plan that I have always successfully adopted consists 
in separating the fingers widely, and then cutting through the web from its free 
edge, keeping accurately to the middle line as far as the base of the finger, 
making the incision longer on the dorsal than on the palmar aspect; or the 
web may be transfixed at the base, and the incision made forwards. Some 
Surgeons transfb: the base with a ligature or wire, and, bringing it over the free 
edge, gradually tighten it, and so divide the abnormal bond of union. The 
objection to this jwocess is that it is slow and painful. After the division of 
the web, the hand should be put on a splint, and a piece of lint interposed be¬ 
tween the sepai-ated fingers during the whole process of union, so as to prevent 
any chance of re-adhesion. When the septum is very dense, the following 
operation, invented by Didot of Liege, may be advantageously practised. Sup¬ 
posing the index and middle finger to be webbed, the following would be the 
procedure to be adopted, w'hich is of course equally applicable to any of the 
other fingers. 1. The Surgeon makes an incision along the median line of the 
palmar aspect of the index finger, extending the whole length of the web. 2. 
Two small transverse incisions are now made at the upper and lower ends of 
this longitudinal incision, extending from it to the ends of the web. 8. The 
rectangular flap thus defined is dissected back as thick as possible, so that its 
base corresponds to the mid-line of the web. 4. A corresponding longitudinal 
incision is now made along the dorsal surface of the middle finger, but comes 
rather further dowm on the hand. The two transverse incisions at its upper 
and lower ends are next made, and the flap thus defined is dissected back, and 
when the knife reaches the mid-line of the web the two fingers will be found 
to be separated. 5. The next and last step of the operation is to wrap each 
flap round the raw surface of the finger to which it continues to be attached, 
and to fix it m situ by three or four points of suture. Thus the raw surface 
on the index finger will be covered by the flap taken from the dorsum of the 
middle, and vice versd, as is seen in the accompanying diagram (Fig. 526). 




Fifr 528.—Diagram of FUps in Operation for VTebbed 
ringer, •with thick Septum. 
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Fig. 527.—«. Tlie lines of the two iiioisions 
unitins, so as to divide tlio Web and leave 
a Flaji on eacli side. b. The Flajja de¬ 
tached from the opposite Fiugers^to ^ose 
to which they are adherent, c. flal)!. 
applied to the h'ingers, and covering in the 
raw and exiwsed surfaces. 


In the accompanying cut (Fig. 627), the transverse section of the finger is 
shown. 



365 BEFOEMITIES. 

'ft- t 

BBFOBMITXSS OF 'THS XiSO AND FOOtT. 

Enoek-knee. —The deformity termed Ctouu Valgnxa, Knock or X-Xnee, 

usually affects both extremities, though it is generally more fully developed in 
one than in the other. In it the knee forms the apex of a triangle, the base ot 
which would be represented by a line drawn from the trochanter to the outer 
ankle. It is usually conjoined with some curvature of the bones of the leg. 

I t is not congenital, but commonly occurs in consequence of children being 
put upon their feet too early, the limbs thus giving way under the weight of 
the body. Bock states that, out of 221 cases which he examined, 17 originated 
about the period of the first dentition ; and about 200 between that age, and 
the loth or 18th year. Some occupations arc said to predispose to it, smiths 
being especially liable to the disease. In it there is relaxation of the internal 
lateral ligament; the biceps, the external lateral ligament, and often the vastus 
extemus, are very tense ; and the patella is thrown outwards. The external 
condyle of the femur will generally be found to be small, and the hollow of the- 
ham to be obliterated. 

Treatment .—The treatment consists, in the slighter cases, in applying an 
apparatus consisting of a well-padded iron stem along the outside of the leg 
and thigh ; this must extend from the trochanter to the outer ankle, being 
fixed to a pelvic band at the upjxjr part, and into a boot below (Fig. 528). 

Where it corresponds to the knee it should be 
piwided with a hinge, and should have a broad- 
well-padded strap passing from its under side,, 
over the inner side of the joint, and attached by 
buckles to the upper part of the stem, in such a 
way that by tightening these the knee may )je- 
drawn outwards. This apparatus should^ be con¬ 
stantly w'om for many months ; and, if properly 
adapted, may effect a cure. 

When the deformity is of old standing, and 
the parts about the outer side of the joint very 
tense, the biceps tendon may require di^Sion. 
In doing this, care must be taken not to injure 
the peroneal nerve. In some cases the vastus 
extemus and contiguous portion of the &scia 
lata may also be adA'antageously divided, and 
the apparatus then applied as directed. 

There is a form of bandy-leg which appears 
i'ig. 528 .— AiniaratuB for Knock-kniv. to bc duc not to curvaturc of the shaft of the 

tibia, but to a displacement inwards of the Ibweir 
t^piphysis of the bone, which at its line of junction with the shaft, appears to 
have yielded under the weight of the body, and so doubled inwards, carrying 
with it the foot. 

Oontraotios of tke Knee-joint. —Contraction of the knee-joint is onq, qlTy 
the mort distre^ing deformities to which the human frame is liable. If it 
severe, tibe leg is bent at nearly, or perhaps at quite, a right angle with the 
thi^ Tt is fixed in this position, so that the patient cannot put the sole of 
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the foot, nor even the points of the toes, to the ^’oimd; hence Ae h'mb becomes 
useless for the purpose of progrrasion, and, from want of exercise, atrophies. 
But a leg with a badly contracted knee is worse than useless—^it is a positive 
incumbrance ; for, as the foot cannot be brought fairly to the ground, tJie limb 
projects behind in a most awkward manner, swaying as the body mores round, 
constantly in the way, and liable to injury. From want of exercise, the nutri¬ 
tion of the limb ^ becomes impaired: the foot is usually habitually cold, the 
circulation in it is languid, and the toes become liable to chilblains and 
troublesome ulceration. 

In the less severe forms of contracted knee, the inconvenience, though not 
so great as that just described, is very considerable ; for, as the patient can 
never bring the heel or sole to the ground, he rests insecurely on the tips of 
his toes, and walks but unsteadily wth the aid of a crutch or stick. 

Varidics .—^This deformity may be of two kinds. J. It may consist of simple 
flexion of the leg on the thigh, at a greater or less angle, and with more or less 
mobility, according to the degree of ankylosis. 2. In addition to tins, there 
may be horizontal displacement of the bones, the head of the tibia being thrown 
backwards, the femur and patella remaining in situ, but apparently projecting 
more than is natural. 

In examining a case of contriiction of the knee-joint, the patient should be 
placed on his face, with the thigh extended. The leg on the affected side will 
then be raised more or less perpendicularly, and the amount of contraction may 
be judged of by the angle that it forms with the thigh. The degree of mobility 
also may readily be ascertained. In this w'ay a more correct idea of the amount 
of contraction can be obtained than by examining the x>utient whilst lying on 
the back, when, in consequence of the thigh being flexed on the abdomen, the 
extent of the angular deformity cannot be so well ■determined. 

t'« 8 <«(?a.^r-Contraction of the knee-joint may arise from a great Variety of 
pathological conditions. Some of these are altogether extemal to the joint, 
being seated in the nerves or muscles of the limb ; whilst others, and the 
majority, consist in some morbid change that has taken place within the joint 
itself in its ligamentous or osseous stnictures. As the contraction depends on 
such vKHy varied causes, the Trmtrmnt, having reference to the cause as well 
as to the actual morbid conditions, must be equally diversified. 

Contxttction from ZTerTons Irritation is usually Jissociatcd with general 
hysteria, of which it is but a local symptom, and commonly occurs in girls and 
young women. In this form of contraction there is no evidence of disea.se 
within the joint ; no redness, swelling, or other sign of inflammation ; but 
there is great pain and tenderness about it. This pain, as usual in hysterical 
cases, is superficial and cutaneous, and radiates to some distance beyond the 
articulation. Any attempt at straightening the limb not only greatly increases 
the pain, but also calls the adjoining muscles into such forcible action that it 
rs impossible to improve the position. These local symptoms are connected 
wi&x the ordinary signs of an hysterical temperament, Avith .spinal irritation, 
and* often with uterine derangement. 

The Treatment of these cases of hysterical contraction of the knee is simple. 
The first thing to be done is to straighten the limb. This can only be effected 
by putting the patient under the influence 'of chlorofonn, when, all sensibility 
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"being suspended, the nanscular opposition, which is partly voluntary, and no 
doubt in some measure reflex, is no longer called into action, and the limb 
falls of its own accord almost into the straight position, in which it must be 
retained by means of a long splint, lest the retraction recur with returning 
consciousness ; and then, the hysterical condition being removed by treatment 
calculated to improve the general health, the tendency to the return of the 
deformity will be obviated. 

"VTc occasionally ace contraction of the knee from spasmodic action of the 
hamstrings, produced by some imtation applied to the nerves at a distance 
from the part. Just as spasm of the internal rectus muscle of the eye 
occasions squint, so long as the irritation that gives rise to the spasm lasts ; 
so there may be spasm of the hamstrings, with contraction of the knee as 
a consequence. 

Most commonly, however, the joint itself is at fault, either in consequence 
of subacute inflammatory action within it, or of the chronic and permajient 
changes induced by former inflaminatory attacks. 

Contraction from Inflammation of the Einee. —In inflammation of 
the knee, the patient naturally and instinctively places the limb in the 
semiflexed position, as being tWt in which there is least tension exercised 
on the structures that enter into the joint, and consequently that which is 
most congenial to his feelings. This position, which is immediately as¬ 
sumed on the occurrence of acute and active inflammation in the joint, 
comes on more gradually in cases of subacute inflammation ; and here the 
symptoms of disease in the joint may be so slight that the contraction 
may be considered the chief ailment, and engross too exclush’ely the Sur¬ 
geon’s attention. 

Chronic Contraction. —^The next class of cases that we have to consider 
are those‘of a more chronic and intractable kind, lasting often^^or years, 
dependent upon structural lesions of a deep and important character in and 
around the joint, and requiring very active surgical interference for their cure. 
These chronic forms of contracted knee appear to arrange themselves in three 
distinct varieties, being dependent—1, on Consolidation and Contraction of 
the Ligamentous Structures in or around the joint; 2, on Permanent Con¬ 
traction of the Muscles, with or without the last-named condition ; and, 8, on 
Osseous Ankylosis. Each of these varieties will require separate considemtion, 
as each demands a special mode of treatment for its cure. 

1, Those cases of contraction of the knee that depend on Consolidation of tJie 
Ligamentous Structures in and around the joint, resulting from former inflam¬ 
matory attacks, are not only the most numerous, but the most readily 
amenable to treatment. "When the structures outside the joint, such as -the 
capsule and ligaments, are the parts chiefly affected, the inflammation 
usually been of a rheumatic character. When the internal structures J^ve 
been disorganised, and fibroid deposits have taken place within the joini^i ;^ 
inflammation has generally been strumous. In tljpse cases the knee is - 

fixed at or near a right angle, and is capable of but very limited motion 
such a degree only, in most instances, as will allow the foot to move to.'1^'-_ 
extent of two or thme inches. The hamstring muscles are not tease, 
when the knee is extended to its utmost; and, indeed, in some cases they are " 
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flaccid, and feel soft. Not unfrequently the leg can be extended up to a 
certain point, with as much freedom as in the natural state, and then fiirther 
movement is checked by a sudden stop. If this be not dependent on the tibia 
coming into contact with an ankylosed patella, it is owing to shortening of the 
posterior or of one of the crucial ligaments, or to the formation of adhesions 
within the joint. In this form of contraction, the knee is often much dis¬ 
torted, in consequence of the head of the tibia being partially dislocated back¬ 
wards, the femur having its axis directed more or less on one side, most 
commonly inwards, constituting a kind of genu valgum. In fact, in these 
cases the distortion of the limb is of a threefold character ; there are, 1 , con¬ 
traction in the angular direction backwards ; 2 , displacement of the head of 
the tibia backwards from the lower end of the femur, which projects consider¬ 
ably forwards ; and 3, rotation of the leg and foot outwards. The angular 
contraction is dependent upon adhesions in the joint, and on the gradual 
tendency to flexion that all inflamed joints assume. The partial dislocation 
backwards is dependent on softening and consequent relaxation, either of the 
ligamentum patellae or of one or other of the lateral ligaments. When the 
head of the tibia is displaced backwards, it will most generally be found that 
the ligamentum patellse has been 
either partially absorbed, and thus 
weakened; or tha£ it is elongated, 
the patella being drawn upw'ards or 
to one side. In either way, the 
action of the extensor muscles of the 
thigh upon the head of the tibia is 
weakened; and that bone, l)eiug 
consequently brought under the in¬ 
fluence olt the hamstrings without a 
counterpoise, is drawn backwards 
(Pig. .^> 2 !)). In those cases in which 
there is lateral rotation of the tibia, 



the faulty position may either have of xiwa 

arisen ftoni the attitude that limb 

has been allowed to assume during the progress of the disease in the joint, 
or the leg was rotated outwards by the action of the biceps overcoming that of 


the inner hamstrings. 


, When the knee has been chronically contracted for some length of time, 
the ligamentum posticum becomes permanently shortened, in consequence of 
ha^^ng been kept so long in a state of relaxation, and its folds becoming 
obliterated. Hence this condition of the ligament offers the chief obstacle to 
extension. 


^ '^Matnient of ContvactiLoii of the Znee. —Extension of the limb will 
piSSive sufficient when there is simple angular contraction. This may either be 
iii^ giadnally by means of the screw-splint behind the knee, or forcibly and at 
under the iufluenee of chloroform. I prefer the latter method, not only 
aa being the speediest> but {« being perfectly safe and effectual. The mode of 
effecting forcible i^rtehskm is as follows. The patient being fully tmder the 
mfluence of chloroform, and lying on his face, the Surgeon, standing above 

roll. IX. B B 
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him, seizes the foot of the affected limb with one hand, whilst with the 
other he steadies the limb just above the knee. He now extends ttie leg 
gradually but forcibly ; as it comes forwards, the bands of adhesion tn and 
around the joint will be felt and heard to give way with loud snaps and 
cracks, distinctly audible at some distance. Should there be fnuch resist¬ 
ance within the joint, the Surgeon may apply his own knee or elbow to the 
upper surface, and thus increase the force wdth which the limb is acted upon: 
In this way I have never found any contractions of the kind now under 
consideration able to resist the Surgeon’s efforts, nor any difficulty in effect¬ 
ing at once the extension of the limb. Nor have I ever seen any evil con¬ 
sequences result ; indeed, it is surprising to what an amount of force a 
joint that has been contracted for any length of time may be subjected 
without inconvenience. In these csles it would appear as if the synovial 
membrane lost its susceptibility to inflame, just as is the case with serous 
membranes that have been the seat of chronic inflammation and its co^e- 
quences. Beyond some pain for a few days, and slight heat, easily subdued 
by cold evaporating lotions, I have never seen any ill results arise ; but then 
care must be taken that no inflammatory action is going on within the joint 
at the time of this manipulation, as, if such action were present, the operation 
would certainly be followed by injurious results. After the extension has 
been made, the limb should be fixed on a long splint. Well padded, some 
evaporating lotions applied, and the patient kept in bed for a few days, after 
which, with the aid of a starched bandage, he may walk about. 

"When the triple displacement which has already been referred to exists— 
viz., angular contraction, displacement of the head of the tibia baekwaids, 
and rotation of the limb outwards—simple extension is no longer sufficient for 
the remedying of the deformity. In these cases the hamstring tendons may 
often require division, generally on both sides—sometimes only the external 
one ; and extension may then require to be effected, either forcibly, or by the 
gradual and slow action of rack-and-pinion apparatus. After extension has 
lieen effected, the position of the head of the tibia backwards may still 
occasion considerable deformity and weakness of the limb (Fig, 680). This 
condition is best removed by the use of the instrument of which the sketch on 
next page (Fig. 531) is a good representation; it was designed and con¬ 
structed by that excellent surgical mechanician, Mr. Bigg. The diagram 
(Fig. 580) represents a limb with the tibia displaced backwards, the angular 
contraction having been remedied. In the centres of the end of the thigh¬ 
bone and of the head of the tibia, two letters (X and Z) are placed to desig¬ 
nate the axis of each bony head, beneath and above which the displaced joint 
has formed its abnormal axis. The dotted lines represent the leverage formed 
by the cylindrical surface of the tibia and thigh-bone. The arrows are placed 
in such a direction as the bones would take in resuming their normal positfon. 
It mil readily be seen that any instrument capable of acting in the medmni- 
cal directidns shown by the arrows, would not onlj^iacoomplish the restoration 
of the joint, but extend, if contracted, the extremities of both femur aiad 
tibia. « , 

An<tidditional advantage that this instrument possesses ofer any other witii; 
which I am acquainted, is the application of spring-power^ by means of 
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which flexion of the knee becomes an element towards the restoration of its 
utility. 

Instead of muscular action being arrested, and 
atrophy of the limb being thus produced, move¬ 
ment is conducive to the perfect action of the 
apparatus ; so that the patient 
experiences but little incon¬ 
venience from its use, all the 
ordinary positions assumed by 
the knee in walking, sitting, 
or standing being preseiwed. 

By this form of apparatus, 
then, three important points 
are secured : viz., replacement 
of the head of the tibia, exten¬ 
sion ot the angle of the leg, 
and free muscular action diming 
the period of treatment. 

In Fig. 531, A and B arc 
two levers, composed of metal, 
corresponding in their direction 
to the perpendicular position 
of the thigh-bone and tibia. 

C and I> are two axes, placed 
exactly coincident with the 
centres of the articular ends of 
the bones. E and F are two 
powerful springs, acting in 
opposing directions ; viz., in 
those indicated by the arrows 

in Fig. 530. Thus F presses ^'!K• 5 : 11 - Aiiiiaratiw for restoring 
,, , „ . , . ,. Tositiou after Kxtenaiou of Coutmoteil 

the lever B m an antenor di- Knee-joint 
rection, bearing the end of the 
tibia forward, whilst E presses the lever A in a posterior direction, bearing the 
end of the thigh-bone backward. As C and D are found acting above and below 
the actual axis of the knee-joint, they mutually influence the point formed by 
the apposition of the heads of the tibia and thigh-bone ; and as it has already 
been explained that the thigh-bone really offers a fixed resistance, and the tibia 
moves beneath it, the head of the latter bone is turned anteriorly in a semi¬ 
circular du^tion consequent on the upper centre (0) being a fixed point, and 
the lower centre (D) rotating around it. G is an elastic knee-cap ; II, a 
padded plate. When the ligaments are tense, there is a chance of pressing 
the anterior surface of the tibia against the posterior surface of the thigh¬ 
bone. This is readily obviated by having the shaft (A) made to elongate, 
vdien the*centre (C), being a little lowered, pushes the lever (B) downwards, 
carrying, the tibia with it, and thus separating the osseous surfaces of the 
joint. 

2. The next class of cases of contracted knee that wc have to consider is 

It B 2 



lluiul of Tibia tlirowii 
tiaokwardg. 
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that in which the Hamstrings are Contracted, either alone or in addition to 
those results of chronic inflammatory action within the joint that have just 
been described. In these cases the hamstrings will be found to be tight; and, 
in proportion as the leg is extended on the thigh, they will become more- 
tense, until at last all further extension is resisted, apparently by their traction, 
and not by any sudden check or stop within the joint itself. 

Division of the Eamstidntf Tendons is in ordinary cases as simple an' 
operation as any in surgery, unattended by any difficulty, provided the Sui^eon 
introduce the tenotome parallel and close to the side of the tendon to be 
divided, and cut in a direction from the inside or popliteal aspect towards the 
skin. The outer hamstring will usually be found to bo the most tense, and 
should first be divided. In doing this, the peroneal nerve might apjjear to be 
in danger ; but this may be avoided by keeping the side of the tenotome well 
against the inner edge of the biceps tendon, then turning the edge outwards, 
when passed deeply enough. The semitendinosus next requires division. The 
semimembranosus need not often be cut across. After the division of the 
tendons, tense aponeurotic bands will not unfrequently be found to stretch 
along one or both sides, or perhaps down the centre of the popliteal space. 
This may lead to the idea on the part of the Surgeon that lie has not fairly cut 
the tendons across ; but this is an eiTor. The bands alluded to arc condensed 
shai-p-edged prolongations of the fascia lata, formed during the period of con¬ 
traction of the joint by the retraction and thickening of this membranous 
expansion. Such condensations as these had better be left untouched, as they 
will readily stretch out under gradual extension, or be ruptured by forcible 
traction of the limb. If, on the other hand, the Surgeon be tempted by their 
apparently superficial and safe position to proceed to their division, he may 
be led into a serious dilemma by being bronght more closely into contact with 
the popliteal vessels than is desirable or safe. In these cases, the anatomical 
relations of parts are so much altered by the narrowing of the popliteal space, 
and by the projection of the head of the tibia baclovards, or by its lateral 
rotation, that the Surgeon is nnablc to calculate with sufficient nicety the 
precise position of the large A^essels and nerves in the neighbourhood of Avhich 
he is about to act; and he may thus injure one or other of these at a time 
Avhen he thinks that he is operating at a safe distance from them. 

After the dixision of the hamstrings, the knee does not commonly come 
readily into the strsiight position, owing to the shortening of the posterior liga¬ 
ment ; and gradual extension, by means of proper apparatus, will be required 
to overcome this and to stretch the adhesions within and around the joint. 

Oontraotioa inth. Dateral Displacement is not unfrequently met with. 
In these cases the knee is contracted more or less in the angular direction j 
but, in addition to this, the lower end of the thigh-bone is directed inwards, 
and perhaps somewhat forwards, and the tibia is rotated outwards, carrying 
the foot with it. There is thus a triple deformity—angular, mesial, and rotatory, 

I believe the angular to be the primary deformity and the mesial and rotatory 
to be secondary to this, arising partly from the efforts of the patiefft to walk 
by resting On the point of the great toe, and throwing the thi^ inwards in 
order to effect this, and pertly from the action of the biceps rotating the leg 
outwards. 
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The Treatment of these cases is not very satisfactory. The obstacle to the 
restoration of the normal position of the joint is dependent, so far as the angular 
contraction is concerned, on shortening of the ligameutum posticum, and the 
rotatory displacement is kept up and rendered intractable by shortening of the 
anterior criicial ligament. Mere extension of the limb, whether gradual or 
forced, may counteract the angular deformity ; but it will npt only leave the 
other displ^ements uninfluenced, but may actuaUy increase the displacement of 
the tibia backwards and the rotation of the leg outwards. A leg-and-thigh 
splint, such as in Fig. bfll, but having, instead of the sjwings, a nvek-and- 
ifluion apparatus w-orking on tliree centres, so as to extend the limb, abduct the 
knee, and rotate the leg inwards, is the only contrivance by which this de¬ 
formity can be counteracted, and the limb properly restored to shape. 

In reference to the treatment of these various deformities of the extrfanities, 
it may be stated generally that it is much easier to rectify faulty position than 
to restore mobility. The first may always be done by the various means that 
have been enumerated ; the latter can only be eflected, if at all, by long-con¬ 
tinued efforts on the part of the Smgeon, by passive motion, frictions, sham¬ 
pooing, &c., aided by jiroperly constructed apparatus. 

In ankylosis of the knee, after extension has been made, and the limb 
brought straight, the question arises as to w'hether mobi|ity of the joint should 
be encouraged, or the limb kept straight and made stiif. The answer to this 
question will greatly depend on conditions of the muscles of the thigh. If 
the quadriceps extensor exhibit electric irritability, then, if the state of the 
joint admit it, motion may be attemijtcd. If the muscle be insensible to the 
.stimulus, then the joint had best be kept stiff. 

8. Osseous Aixfeylosis of the Knee is not of very frequent occurrence. It 
is usually, if not invariably, the result of traumatic inflammation of the joint. 
If the limb be straight, no operation will be advisable ; if it be hmt, so that 
the patient cannot put the foot to the ground, the only remedy will be an 
operation. Rhea Barton, of Philadelphia, in 1885, proposed an operation for 
restorip-g the straight position of the limb in cases of complete osseous ankylosis 
of the knee-joint with angular deformity. The proceeding consists in excising a 
wedge-shaped piece of the shaft of the femur above the condyles, not including 
the whole diameter of the bone, then fracturing the undivided portion, and 
so bringing the limb into a straight position. Birch, of New York, in 1844, 
modified this operation by sawing out a wedge-shaped portion, co nsisting of 
the condyles of the femur, the patella, and the head of the tibia. According 
to Gross, these two operations have been done in all in 21 cases, of which 4 
proved fatal by pyaemia. In one case, that of Reil, the femoral artery had to 
be tied for secondary haemorrhage from the popliteal on the fifteenth day; 
but the patient made an excellent recovery with an iweful limb. Brainard of 
Chicago, in 1854, proposed a simple and less severe method than either of the 
above, for the remedying of angular osseous ankylosis of the knee. It con¬ 
sisted in drilling the .femur subcutaneously and then fracturing the bone. 
This operation was first done by Pancoast in 1859, and since then has been 
auccessfolly practised by Brainard, Gross, and others, who have extended it to 
subcutaneous perforation of the joint and to separation of the patella. 

The drill that is used for this operation consists of a steel shaft 4 |^ inches 



374 


DEFORMITIES. 


Ion", fitted with a solid and rounded handle (Fig. .582). The i>oint is ^th of 
an inch in breadth, and has on each side an oblique groove^with cutting’edges,. 
so that it acts as a gouge as well as a drill. The interior of __the~ obliterated 
articulation is reached' by making an incision about half an [^inch long on tho 
outer side of the limb, at the line of 
juncture betAveen the condyles of the 
femur and the tibia. The drill is then 
Avorked through, until its end can be 
felt under the integuments on the oppo¬ 
site side of the limb. The instrument 
must noAA' be worked in such a manner 
as to break down the osseous adhe¬ 
sions between the femur and the tibia 
on the one hand, and the patella on the 
other. The patella is sometimes best 
loosened by using the drill as a leA cr. 

When the bones haA'e been sufficiently 
perforated in different directions, the 
limb must be extended, Avhen the re¬ 
maining osseous connections aauU giA'c ns-orm for AnUyioswi 
AA'ay AA'ith a cracking noise. The wound 

in the integument is then closed Avith silver sutures and col¬ 
lodion, and the limb laid on a pillow. In three or four 
days it may be put in a McIntyre splint, and gradual extension 
practised, the soft parts posteriorly sloAAdy yielding. Bony union Avill then take 
place ; but it is a decided advantage Avhen the limb is stiff for the knee not to 
be quite straight, but slightly flexed, so that the log may be about an inch 
shorter than the opposite limb. 

This operation, it Avill be seen, is in many respects superior to those of 
Barton and Buck ; for whilst bringing the limb into an equally good position, 
it does so by a comparatiA'ely slight and subcutaneous procedure, unajitendcd 
by any danger of haemorrhage or of complications arising from an extensive 
external wound. The nine cases in which it has been done were all successful. 
These various perforating operations aj)pear hitherto to haA'e been confined to 
the knee-joint. But there can be little doubt that they might adA'antageously 
Ixj extended to other joints, Avhen affected by osseous ankylosis, mord*particu¬ 
larly in the elbow and the hip. Jn angular contraction of the knee-joint Avith 
dislocation of the tibia backwards, Volkmann has improved the condition of 
the limb and materially corrected the defonnity, by cutting across the femur 
just above the condyles, and in one case by doing the same to the tibia just 
below its head. This he recommends to be done with a chisel, the wound 
being dressed antiseptically. 

Ankylosis of the knee in the straight position interferes comparatively little 
with the utility of the limb. It is, however, desirable, when practicable, to 
restore the flexibility of the joint. The possibility of doing this AdU depend 
on the degree of a^ylosis. If this be osseous, or even if densely fibrous, 
little can be done j but if the rigidity depend chiefly on condensation of tiie 
capsule, and the deposit of plastic matter externally to the joint, much may be 
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effected by the use of properly constructed apparatus. This should be of two 
kinds : 1. A leg-and-thigh piece securely laced on to the limb, having an 
angular joint opposite the knee, and united posteriorly by a strong band of 
vulcanised India-rubber, the elastic tension of which is constantly striving to 
overcome the straightened limb by flexing it backwards; and 2, a similar 
apparatus, with rack-and-pinion, instead of elastic, by Avhich the knee can be 
scrcAved back once at least in the day. 

Ankylosis of the knee in the angular pomtion forwards, so that the leg is 
bent upwards upon the thigh, is very rare. Indeed, I am acquainted with only 
three preparations illustrating this deformity—one in the museum of University 
College, one in that of St. Thomas’s Hospital, and another exhibited by Adams 
to the Pathological Society, from a limb amputated by Grant, of Canada, in 
which this condition occun'ed in a young man as a consequence of a wound 
of the joint some years previously. 

('n’BrPooT.—Defonnities of the foot may either affect one or both of the 
extremities. They may bo congenital or acquired, and may occur in either 
sex, but appear to be more common amongst boys than girls. There are four 
primary varieties of club-foot, and two secondary ones. Of the iouv primary 
ibmis, in two the deformity is in the antero-posterior direction, in the sense of 
flexion and of extension: Talipes ZSqninns, in which the heel is drawn up and 
the toes ]X)iuted downwards ; and its antithesis. Talipes Calcaneus, in which 
the heel is pointed downwards and the foot and toes drawn up. Ill the remain¬ 
ing two forms the deformity is lateral, the foot being adducted and twisted 
inwards in Talipes Varus,' and abducted and twisted outwards in Talipes 
Valgus. The four primary forms of club-foot correspond Avith and are 
dependent on a permanent condition of one or other of the four simple move¬ 
ments of which the foot is susceptible at the ankle-joint. 

Tims in Talipes Equinus the foot is extended, the heel being raised, and the 
dorsum pointing downwards in a line more or less direct with that of the 
anterior part of the leg. This is due to permanent contraetion of those 
muscles that are inserted into the tendo xichillis. In Talipes Calcaneus the 
foot is draAvn up and the heel is depressed, so that the dorsum forms an angle 
more or less acute udth the front of the leg. Here the tibialis anticus is the 
muscle chiefly at fault. In Talipes Varus the foot is adducted forcibly, and 
the inner side of the sole raised sometimes to a right angle with the ground ; 
this is due principally to the action of the tibialis posticus and tibialis anticus, 
and in Talipes Valgus avo have the coiiAerse, abduction of the foot, and raising 
of the outer side of the sole, due to the action of the peronei muscles. 

Besides these fom* primary forms, there are tAvo sccoudarj’’ varieties of club¬ 
foot ; Talipes Squiuo-Ttftrus, in which the heel is raised and the foot draAra 
inAAwds} and Talipes C^oaneo-Talgus, in which the heel is draAvn doAm 
and the foot turned out. The Talipes Equinus and Varus are commonly 
associated, because in these forms the flexor and adductor muscles, viz., the 
strong muscles of the calf and the tibialis posticus, those that are supplied by 
ihe posterior tibial nerve, are contracted. The Talipes Calcaneus and Valgus 
are associated, because in these the extensor and the peroneal muscles, those 
supplied by the peroneal nerve, are the seat of contraction. In some forms of 
club-foot, especially in the varus and equino-varus, it will be found that the 
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muscles antagonistic to those that are contracted are in a state of atrophy and 
defective innervation—in this case the extensors on the anterior part of the 
leg and the peroneals. In such instances as these, electricity becomes an 
important adjunct to the more directly surgical and mechanical treatment. 

In infants with talipes, Sayre begins treatment at once, as soon as possible 
after birth, by drawing the foot into position. When this is done, it becomes 
quite white and bloodless. The traction must then be discontinued, but may 
be resumed again in a very short time, and so repeated. After a time the 
limb may be fixed in proper position by the application and traction of plaisters; 
and thus if the talipes be not cured, it may very early in life be much 
ameliorated and rendered more fit for treatment. 

Pathological Changes .—On dissecting afoot affected by talipes, it will be seen 
that but little alteration has taken place in the condition of the bones. In 
some preparations of this kind which arc in the University College Museum, 
these are nearly in a normal condition (Figs. 535, 588). Indeed, in talipes 
equinus and calcaneus, they are scarcely if at all altered ; but in talipes vanis, 
if of old standing, the astragalus will generally be found atrophied, more 
particularly about its head, which may be somewhat twisted, and the scaphoid 
and cuboid bones wiU be seen to have undergone similar changes. The liga¬ 
ments are necessarily somewhat altered in shape, being lengthened on the 
convexity, and shortened on the concavity of the foot; the direction of the 
tendons is altered, and the muscles, not only of the foot, but of the leg and 
thigh, are generally atrophied from disuse, so that the limb in old cases is 
withered and shortened ; indeed, so great an incumbrance may it occasionally 
become under these circumstances, that amputation of the leg may be insisted 
on by the patient, and with 
propriety be performed by the 
Surgeon. 

Talipes Eqniuns is cha¬ 
racterised by elevation of the 
heel, and tension of the tendo 
Achillis. In slight cases the 
heel may merely be raised a 
few lines above the ground, 
and it will be found on exa¬ 
mination that it cannot be 
bent forwards to an acute or 
even to a right angle with the 
leg. In severe cases the foot 
may be extended in nearly jf 
straight line with the leg, and 
the patient walks on his toes, 
which are placed at a right angle to the foot 
(Figs. 684, 585). In this deformity there is no 
lateral displacement. According to Tamplin, it is 

never oOTigenital. It most commonly arises from disturbance of the nervous 
system dozing teething. In adults, as well as in children, it may come on 
from some disease, such as an abscess in the calf of the leg, by which the 




Fig. 634.Tulijica 
£<iuinug. 
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gastrocnemius muscle is crippled, shortened, and contracted. It is the most 
important, and at the same time the simplest in itself, of all the forms of 
club-foot; it commonly complicates the varus. 

The Treatment consists in dividing tJie tmdo AckilUs, and bringing the heel 
'well down. 

The tendo Achillis is best divided about an in(!h above its insertion into the 
06 calcis. The patient should be laid prone ; the Surgeon, grasping the foot, 
extends it forcibly, so as to throw out the tendon in good relief, and make it 
tense; he then slides a tenotome beneath 
it, and cuts slowly through it from 
beneath upwards, bearing well ujjon the 
foot; as the division jn’oceeds, he will 
hoar the tendon cracking as its fibres 
are successively cut through. Tlie divi¬ 
sion should not be made from above 
doAvnwards, as the posterior tibia! artery 
or its malleolai’ branches might readily 
be wounded. 

Talipes Calcaneus is an extremely 
rare vai-iety of club-foot. In it the heel 
is depressed, the toes aivd anterior part 
of the foot being elevated (Fig. ; 
it is usually, I believe, congenital—^in one case, however, that of a girl twelve 
years of age, it wa^ acquired. It arises from contraction of the extensor 
tendons. 

Treatment .—In order to bring down the foot, the tibialis anticus, the ex¬ 
tensor communis, the extensor pollicis, and the peroneus tertius tendons, may 
all require to be divided as they pass over the dorsum ; a straight splint should 
then be applied, and the foot drawn down to it. A minor degree of this 
affection consists in a peciiiar projection upwards of one or two of the toes, 
associated with some tension of the extensor tendon ; by dividing this, and 
keeping the foot on a flat splint, the deformity may commonly be coirected. 
In some cases, however, the toe is so prominent, and the contiguous ones are 
squeezed under it in such a manner, that the foot is completely crippled, and 
amputation of the displaced digit is required in order to restore the utility of 
the member. 

Talipes Varns. —In this deformity the foot is twisted inwards, and the 
inner side of the sole is raised, and the sole is contracted ; the patient walk¬ 
ing on the outer side of the foot, where the skin covering the tar^ end of the 
fifth metatarsal bone often becomes excessively dense and firm, and a bursa 
occasionally forms (Figs. ^87, {>88). In most cases there is some elevation of 
the heel, the affection partaking somewhat of the character of talipes equinus. 
It is the most common form of congenital deformity, both feet being found 
similarly affected; but it may be non-congenital, dependent on infiuitile para¬ 
lysis of the exteiwors, and then is often limited to one foot. 

The Treatment consists in the successive division of the tendons of the 
tibMis anticus and tibialis posticus, which are the muscles principally at fault. 
After these have been cut across, the tendo Achillis should be divided ; but its 
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section should be made last, as it steadies the foot, and thus facilitates the 
division of the dbial tendons. In most cases the plantar fascia is contracted,. 



FiK. 53T.-Tnlii>es Varus. Fig. 538.- Bones in Talipes 

Varus. 


and requires division wherever it feels tense and projecting. In the section of 



Hg. 539.~Rclation of Tendons divided in Bjuino-Varus. 

A Tibialis Vostiens. Point, at which cut. o Abductor Pollicis. 

B Flexor Lougns Digitnrum. H Extensor Longus Pollicis. 

c Tendo Achillis. Point at which cut. 1 Posterior Tibial Artefj'. 

D Plexor Longus Pollicis. K Postei’ior Tibial Nerve. 

E Tibialis Antions. Point at which cut. i. Part of Annulai' Ligament. 

E Plantar Fascia. m Saphena Vein. 

the tibialis posticus tendon behind the ankle, there is much danger of wound¬ 
ing the p<i«terior tibial artery, which lies close to it. The best way to avoid 
this Vessel is, as Tamplin recommends, to puncture the sheath of ilie tendon 
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with a sharp scalpel introduced directly downwards, and then to divide it in a 
direction forwards, away from the vessel, with a blunt tenotome. There will 
also be less risk of this accident occurring, if the line of the tibia be clearly 
felt and taken as the guide for puncturing the fascia oA'cr the tendon. Unless 
great care be taken in cutting through the tendo Achillis, there is also some 
risk of wounding the artery ; as, in bad cases of varus, these hro structures lie 
nearly parallel to one another, the tendo Achillis being dmwn out of the 
median line towards the inner ankle. Indeed, in one instance I have seen the 
posterior tibial artery punctured during the division of this tentfon, or rather^ 
ill an attempt to divide some tense bands that lay beneath it; the bleeding, 
which was very free and in a full jet, was however, readily stopped by pressure, 
no bad consequences resulting. The proper plan of treatment, when such an 
accident occurs, is, when the artery is merely punctured, to cut it completely 
across, and then to apply firm pressure, by means of a pad and bandage, over 
the bleeding orifice. 

Tamplin states that he 
has seen no ill effects 
fellow this accident, 
if a circumscribed 
false aneurism form, 
it must bo laid open, 
the clots turned out, 
and the vessel tied. No 
extension of the foot 
should be practised for 
some time in such cases, 
lest the coagulum be disturbed. 

In ordinaiy cases of varus, after a lapse of four or five days, Scarpa’s or 
Little’s slioe, or Aveling’s tajivert (Fig. 540), a most ingenious and useful in¬ 
strument, allowing every movement necessary in club-foot, may bo applied; 
«}r the foot may be well abducted by means of a wooden splint, fixed to the 
outer side of the leg, and provided with pegs^ so placed that the toes can 
be drawn up, and the foot well turned out, by rollers and tapes attached to 
them. 

Talipes Valgus—Flat or Splay Foot. —Is the antithesis to varus. In it 
there is a tendency in the first instance to obliteration of the arch of the in¬ 
step, so that the sole becomes perfectly flattened ; and, as the disease advances, 
a tendency to eversion of the foot usually takes place (Fig. 541). When it 
has advanced to this extent, the toes and anterior part are often somewhat 
raised, so as to constitute the variety termed Calcaneo-valgus. In talipes 
valgus the ligaments of the sole of the foot, which bind the bones together so 
as to form the arch, are weakened and elongated, and the peroneal and 
extensor tendons are commonly tense. In the more advanced cases, the foot 
becomes everted at the calcaneo-cuboid and astragalo-scaphoid articulations, 
and the head of the astragalus projects inwards, being as it were partially 
dislocated from the scaphoid. This being pressed upon, is often a source of 
much pain. Valgus is not so frequent a form of club-foot as the other 
varieties. It commonly affects only one extremity, being often met with in 
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young adults, as the consequence of over-fiitigue of the foot from long-continued 
standing, and from the habit of sliding the left foot in walking, or twisting it, 
•so as to press upon the inner side. When both feet are everted, there is 
usually knock-knee as well; and then this aftbction is met with at a much 
earlier period of life. 

Treatment .—In the earlier stages of acquired talipes valgus in young adults, 
more particularly in young women, the deformity may often be remedied by 

putting the patient under the influence of chloro¬ 
form, forcibly drawing the foot inwards so as to 
overcome the tension of the peronei muscles, fixing 
it in a Dupuytren’s splint, and afterwards restoring 
the arch of the foot by a convex sole in the shoe. 

In the more confirmed cases, the treatment 
consists in the division of the tendons of the 
peroneus longus and brevis, behind the outer 
ankle ; and of that of the extensor communis on 
the dorsum. Scarpa’s shoe may then be applied, 
and the arch of the foot restored by wearing a pad 
under the sole for some considerable time. 

In Talipes Calcameo-valgns the projection 
of the heel backwards is obliterated, and the 
outer side of the foot curved round towards this, so that the little toe ap¬ 
proaches the point of the heel. It is not a congenital affection; and, as it 
commonly arises from a partially paralysed state of the gastrocnemius, 
the treatment is not very satisfactory. 

Hollow Club-foot. —^As in the hand, the iiiterossei not only move the toes 
laterally, but powerfully flex the iirst phalanges, at the same time that they 
extend the two last. 

In paralysis of the interossei, and of the short flexor, and the adductor of 
the great toe, the toes take the constant position of a claw, L e., the first 
phalanges are extended upon the metatarsal bones, and the last two phalanges 
flexed upon the first under the influence of their antagonists the extensors of the 



first and last jjhalanges. These deformities are 
^ often complicated by paralysis or atrophy of some 

of the muscles of the leg, giving rise to various 
\ I \ forms of club-foot. 

¥ % \ There is a form of deformity of the foot, 

1 usually congenital, and not uncommon, the origin 

I \ which has remained unknown up to the pre- 

1 ^ variety of club-foot which 

Ducheuue calls “hollow claw-foot,” resulting 

Fig. 542 ._HoUo,v Ckw.poot Pf intorossei, and 

of the adductor and short flexor of the great toe. 

The accompanying diagram (Fig. 542) shows, 1st, that the ,first phalanges are 
extended almost to the point of being subluxated upon the head of the metar 
carpal bone, whilst the last phalanges are flexed upon the first and form th^ a 
claw; 2nd, that the curve of the plantar arch is considerably increased. The 
origin of this “ griffe pied creux ” is as follows. 
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“ When the interosseous muscles are paralysed or atrophied, the tonic con¬ 
traction of the muscles which extend the first phalanges and that of the muscles 
which flex the last phalanges being no longer opposed, the claw-like con¬ 
dition of the toes gradually becomes augmented. The posterior extremities 
of the first phalanges are subluxated upon th^ heads of the metatarsal bones ; 
then the curv'e of the plantar arch becomes increased and the plantar fascia 
shortened ; then certain articulations and their ligaments become deformed, as 
in all club-feet.” The mechanism is exactly the same as that of the similar 
disease in the hand. 

This disease makes standing and walking very painful when too prolonged ; 
for this reason, that from the position of the toes and ft’om the increased 
arch of the foot, the whole pressure in walking is borne upon the heel and 
upon the skin covering the unnaturally prominent heads of the metatarsal 
bones, which latter becomes tender in consequence, especially that over the 
great toe. 

In the case from which the drawing was made, the disease was congenital, 
but did not trouble the patient till he was ten years old. W'hen he was 
apprenticed, a long walk always gave him pain, and at last he was obliged to 
lay himself up about one week in e^ ery month to get rid of his pains. Both 
feet wore affected, but the left much less than the right. By galvanic exami¬ 
nation, irritability was found to be entirely lost in the right interossei and very 
mut^h diminished in the left. 

The disease is always accompanied by a tendency to talipes equino-varus, 
“ that is to say, the flexion of the foot upon the leg during walking is incom¬ 
plete, and during this flexion of the foot the tibialis anticus (flexor adductor) 
has a predominance of action over the extensor commum's digitorum (flexor 
and abductor of the foot); or in other words, during flexion, the sole of the 
foot is turned slightly inwards and the dorsum outwards.” However, by a 
careful examination, wo find there is really no talipes equinus nor weakness in 
the muscle producing flexion with abduction. This is accounted for by con-' 
sidering the imfavourable conditions in which the long extensor of the toes is 
placed after paralysis of the interossei. The inferior attachment of this muscle 
is upon a movable point, the posterior and superior extremity of the second 
phalanx. The tendency to extension is counteracted by the interossei, which 
serA'e to give a fixed point for the extensor longus digitonim to act from, when 
flexing the foot at the ankle. But when these muscles are paralysed, the 
attachment of the extensor communis digitorum becomes very movable, and 
we then see at the moment of flexion of the foot upon the leg, that the first 
phalanges are drawn back even more than before upon the metatarsal bones, at 
the same time depressing the heads of these bones. The action of the long 
extensor as a flexor and abductor of the foot is thus much weakened, and this 
leads to a predominance in the action of the tibialis anticus (flexor and adduc¬ 
tor of the foot), in consequence of which a mild form of varus is produced 
accompanied by some raising of the heel, due to imperfect flexure of the 
ankle-joint. 

To sum up: this variety of hollow foot (pied creux) is produced by an 
exaggerated and continued action of the extensors of the first phalanges of 
the toes—extensor communi% digitorum and extensor proprius poUicis, follow- 
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ing on a weakness or feebleness of their antagonists—the interossei, adductor, 
and short flexor of the great toe. Consequently any excess of action of these 
same extensor muscle^ whatever may be its cause, ought to produce eiaetly 
identical results. 

The knowledge of this fact exjflains the origin of the hollowed claw-foot that 
we see produced in talipes equinus, when the long extensor of the toes has pre¬ 
served its voluntary contractility; and it would be as well here shortly to con¬ 
sider the cause of the alteration in the foot in talipes equinus. As soon as the 
talipes commences to oppose the flexion of the foot upon the leg, the opposing 
muscles act with increased vigour to prevent the deformity. This leads to an 
abnormal extension of the first phalanges of the toes (to which the extensor 
longtis and extensor pollicis are attached), and ultimately to a subluxation of 
these phalanges upon the dorsal surfaces of the heads of the metatarsal bones. 
Every attempt at flexion then depresses the heads of the metatarsal bones into 
. the sole of the foot, so increasing the plantar arch. This is most marked in 
the great toe. The tonic force of the antagonists to the extensors is unable 
to withstand the exaggerated action of the long extensors. 

That the mechanism here given is correct, may be shoAvn by the following 
fact. In a well marked case of a patient affected with a “ hollow claw-footed 
equinus ” (griffe pied creux 6qnin), we should see that any attempt to flex the 
foot at the ankle leads only to fiirthcr extension of the toes, which become 
drawn back over the heads of the metatarsal bones, pressing them down and 
increasing the arch of the foot. Hence, so far from any raising of the extremity 
of the foot taking place, it is rather depressed. 

The Treatment of this condition must be conducted on two principles : 1. 
The stimulation of the paralysed interossei, adductor, and short flexor of the 
toe by means of faradisation ; and 2. The division of the tendons of those 
muscles which by their tonic contraction maintain and increase the deformity. 
Those which I have usually found it necessary to divide are the extensor of 
the great toe, the tendo Achillis, and in addition to these a very tight band of 


the inner division of the plantar fascia. The Scarpa’s shoe that is used after 
the operation should have hinges across the middle and be provided with a 

rack-and-pinion movement, so that 
the depressed heads of the meta- 
tarsal bones may be raised by the 
Piy auterioi^ lialf of the sole. 

'' f K / Contractioii of One Toe is not 

J K I of unfrequent occurrence. In this 

» complaint the proximal phalqpx is 

w m either on its normal level or slightly 

/ r \ drawn up; the two distal are bent 

\ \ down at an acute angle, the apex of 

which is formed by the articulation 
« co.^»‘<»’Hyi'«rt«’i'i>y ofTo.8ai,dPoot. of the first with the second. This 

contraction more commonly afl^ts 
the second toe, is often symmetrical in the two feet, and is frequently a source 
of great inconvenience, and even permanent lamenes®. It appears to be due 
to contraction of the digital prolongation of the plantar fascia, and is best 
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remedied by dividing this subcutaneously; opposite the lower part of the second 
phalanx, and then straightening the toe. 

Sdperttnmerary and Webbed Toes arc sometimes met with. It is com¬ 
paratively seldom, however, that any operative interference is required in these 
cases. Should it be, the remarks tW have been made at pages .864 and 365, 
in reference iJi the treatment of these conditions in the hand, are equally 
applicable here. 

Congenital Hypertrophy of the Toes and Foot, as represented in 
Figs. 54.8 and 544, occasionally occurs. This malformation is of necessity 
incurable. 

Weak Ankles not uncommonly occur in rickety children ; the ligaments 
being relaxed, the joints appearing to be swollen, and the child being unable 
to walk or stand without great difficulty. In these circumstances, attention 
to the state of the general health, douching with salt water, with the applica¬ 
tion of an elastic India-rubber bandage round the ankle, or the use of light 
iron supports, will be found most useful. 
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CHAPTER LV. 


DISEASES OF THE HEAD AND NECK. 


DISBABES OF THE SCALP AND SKULL. 

The Scalp is subject to all those surgical diseases that affect the common 
integument of the body. But it is more than any other part of the surface 
liable to two diseases, viz.. Atheromatous and Nmvus Tumour. These have 
already been so fully treated of in Volume I. (Atheroma, p. 787, and Necvus, 
pp. 77)1) and 8.84) that their description here w'ould lead to needless repetition. 

There is one form of disease peculiar to the scalp which has not yet been 
mentioned, \'iz., the Pachydermatous Tumour. 

PachydeinuatoTis Tumoiir of the Scalp.< —This disease, of extremely 
rare occurrence, was first described by John Bell. It w'as first named and 

fully described by Valentine 
Mott as Pachifdermatocele, more 
recently by Virchow as Fibroma 
Mallumim. The accompanying 
cut (Fig. 54.5), taken from a 
patient whilst in America, who 
was afterwards successfully oper¬ 
ated on by W. Stokes, in Dublin, 
gives a good representation of 
the disease. 

These tumours are neither 
painful nor dangerous, but their 
weight and the deformity oc¬ 
casioned by them render their 
removal desirable. 

Treatment. —The removal of , 
this tumour may be effected by 
the ligature or the knife. Pollock 
has successfully extirpated one by the former, W. Stokes by the latter method. 
But the operation is not Avithout danger. In Stokes’s case the hsemorrhage 
was described as terrific, and had to be arre®;ed by the cautery, nearly costing the 
patient his h’fe. Stokes states that in the whole course of his experience he. 
had never seen such copious and uncontrollable " weeping ” haemorrhage j. 
it ewBde froth every point of the cut surface. 
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FanguB of the Dxira Mater. —Sometimes without external or apparent 
<;auBe, at other times in consequence of a blow or fall, a Fun.goi(^ Turmur grows 
from some part of the dura mater, usually on the top of the head or one of the 
parietjil regions. As it increases in size, it produces absorption of the skull 
covering it; the bone becomes thin and expanded, and crackles like parch¬ 
ment on pressure, sometimes not being raised above its proper level, but 
more usually being pushed up by the pressure of the growth beneath, which 
5 it last protrudes under the scalp. More usually, this perforation of the skull 
is gradual; but in some cases it would appear to have been sudden, the first 
intimation that the patient had of disease being the presence of a tumour 
under the scalp.' When the skull is perforated, the shaip edges of tlie circular 
o^Xining can be distinctly felt; and the tumour Avhich protrudes pulsates dis¬ 
tinctly, as may be proved both by the finger and the eye. 

Sipnptoms. —Symptoms of cerebral disturbance—double vision, loss of sight, 
<loafiiess, or epileptic fits, with fixed p.ain in the head—ustially precede for a 
considerable time the external appearance of the tumour. In some rare cases, 
no such symptoms have indicated the existence of intracranial disease ; and the 
first evidence of the disease htis been the sudden protrusion of a pulsating 
tumour through the skull. If the tumour be compressed, egg-shell cracking 
of the exixnded and thinned cranial bones will be felt, and, if attempts be 
made to push it back under the bones, giddiness, syncope, and convulsions 
are produced. As the disease makes progi-ess, death from pai’alysis and coma 
supcr\dics. 

Trcaimmf .—The result of the treatment of fungus of the dura mater is not 
^•ery satisfactory ; yet, as the disease appears to be almost of necessity fatal if 
left to itself, something should bo attempted—not, however, until the tumour 
has fairly appeared through the bones. The scalp covering it should be 
turned back by a crucial incision, and the tumour exposed. The aperture 
in the skull through which it is protruded may then, if necessaiy, be enlarged 
by the use of the trephine or Hey’s saw, so as to lay bare the full extent 
of the tumour, which must then be carefully dissected away fi’om the dura 
mater. 

Fungus of the Skull may occur. At first it closely resembles the disease 
just described ; it differs from this, however, it being devoid of pulsation, and 
incapable of being pushed back. It appears to spring from the diploe of the 
skull, and may probably be of a myeloid, sarcomatous, or encephaloid character, 
sometimes secondary to primary deposits of a like nature elsewhere. In other 
cases it appears to be simply vascular, in structure resembling the pulp of a 
red gooseberry or a broken-down mulbeny. In a case of this kind, which 1 
had an opportunity of seeing many years ago, the growth was successfully 
removed by B. Phillips. 

Hernia Cerebri, arising from wound or ulceration of the dura mater, has 
been already described (Vol. I., p. SSC). 

Congenital Kemia of tbe Membranes of tbe Brain is sometimes 
met with in the form of Meningocele or of Bncepbalocele. In the former, 
the protruded sac is filled with fluid : in the latter, it contains also cerebral 
substance. The diagnosis between these two conditions is generally difficult; 
■and is of little practical importance. The disease is usually speedily fatal, 
von. ir. c n 
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Z. Laurence finds that, of 89 instances in which it occurred, 21 were males, 
18 females ; that the protrusion may vary from the size of a pea to that of a 
tumour exceeding the child’s head; and that the occiput is its chief seat—of 79 
cases, 53 being in this situation. The hernia may occur at any of the unossi¬ 
fied points of the skull; and has CTcn been observed, in a case described by 
Lichtenberg, to protrude from the base of the skull through the mouth. In 
(T instances, the subjects of this malformation reached an adult age ; in all the 
remaining cases they died early, or were still-born. Surgery offers little in 
these cases ; though in one instance Paget used injection ol* iodine with success; 
and in another, where sloughing of a portion of the tumour was taking place, 
Annandale applied a ligature to the peduncle, and removed the tumour, the 
child recovering completely in spite of an attack of meiislcs. In another case, 
the portion of brain was successiully sliced off, the patient surviving. 

Tapping the Head. —It occasionally happens in children afflicted with 
acute hydrocephalus, and sometimes, though more rarely, in cases of the chronic 
form of the disease, that the distension of the head and the compression of the 
brain by the intracranial accumxilation of fluid threaten immediately the life of 
the patient. 

In these circumstances, the only chance of life is the evacuation of the 
serum by tapping. This is best done by means of a fine trochar pushed in 
through the coronal suture, about midway down. The point of the instru¬ 
ment should be directed inwards and backwards, so as to penetrate the lateral 
ventricle, and thus to evacuate a portion of the contained serum. This 
should be done very gradually, so as not to disturb the circulation through 
the brain. After a moderate quantity of fluid has been withdrawn, the small 
aperture should be closed with a strip of plaster, and, if necessary, an elastic 
bandage should be applied round the head so as to compress and to confine the 
bones : this is more especially necessary in chronic hydrocephalus. It is 
.scarcely necessary to observe that the prognosis in these cases is not of a very 
favourable character. In chronic hydrocephalus the operation can scarcely 
l-)e expected to succeed, as all the structures, osseous as well as cerebral, have 
\mdergone organic changes. In the ocule forms of hydrocephalus, immediate 
relief of the coma ensues on the withdrawal of the fluid, and there is just 
the possibility of the evacuation of the fluid permanently relieving the com¬ 
pression of the brain, whilst the small puncture is not likely to add to the 
mischief that is going on in the interior of the cranium. 


DISEASES OP THE EAB. 

Inflammation of the Hntemal Ear, Otitis, or Ear-ache, is usually 
a rheumatic affection occurring in debilitated individuals, and is characterised 
I5y intense pain, generally associated with hemicrania ; a kind of combination, 
indeed, of inflammation and neuralgia. This pain is much increased at night, 
by warmth of the bed, and is generally accompanied by throbbing and noises 
in the ear. The Treafmmtt, at firet antiphlogistic, generally and locally, may 
advantageously, after a time, give phxce to quinine and iodide of potassium, 
with the external application of aconite. Occasionally the affection runs on to 
the fisrmation of abscess in one of the ceruminous follicles of the meatus 
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cxtemus, attended by excessively painfiil tensive throbbing. To relieve this, 
leeching, poulticing, and early lancing will be required. 

OtorrhoBa. —This is a fetid discharge of a muco-purulent character, usually 
occurring in strumous children, especially during dentition, and often asso¬ 
ciated with enlarged glands under the angle of the jaw. It may be of three 
kinds: 3, proceeding simply from the mucous surface of the external ear, 
apparently depending on subacute inflammation of it; 2 , proceeding-from tho 
middle ear through a perforated membrana tympani, the mischief extending 
to and the discharge proceeding from the mastoid cells; 8 , connected with 
necrosis of the petrous portion of the temporal bone, associated with disease 
and destruction of the tympanum, and necessarily of the internal ear. These 
discharges are especially apt to supervene in measles and scarlatina. Their 
Prognosis and Treatment will depend on their precise seat. When occurring 
from the external meatus only, however tedious, they arc never dangerous. 
Attention to the state of the general health and to that of the teeth, with 
the use of lead, chlorinated or carbolised injections, will usually arrest them. 
WheA occurring from the middle ear, through a perforated tympanum, they 
are far more intractable and also more serious. Not only will hearing be 
impaired to a greater or less extent, but they may continue for an indefinite 
time, resisting all means of ti’catmcnt. If they proceed from the mastoid cells 
and the internal ear they are fax* more serious, and the patient is exposed 
to a double danger. The dura mater covering the bone may become in¬ 
flamed, and, the membranes at the base of the brain becoming irritated by 
tbe extension of the morbid action to them, convulsions, coma, and death 
usually at last result. This is especially the case when the petrous portion is 
the seat of disease. When the mastoid process is chiefly ailected, phlebitis of 
the sinuses and the cerebral veins ensues, and pymmia is develojxed, which 
proves fatal. 

Special Afpections of the Exteunal Ear. —The external ear is occasion¬ 
ally the seat of special affections; thus in idiots, Hypertrophy of this structure 
is sometimes met with ; and in gouty subjects, TopM, or Gouty Concretions, 
lure occasionally deposited in it. Paget, Bruck, and Vanzetti have described a 
Fibrous Tumour that occasionally forms in the lobule of the ear from the 
irritation produced by piercing it, and as “ one of the ixenalties attached to 
the barbarism of ear-rings.” These tumours are semi-malignant, like the 
warty growths of cicatrices ; and, after excision—their only treatment—are 
somewhat apt to return. 

Bloody Tumours, or Hiematomata, are occasionally developed in the 
external ear of the insane or idiots. They may attain a large size, and are 
often multiple. Unless they become inflamed, I think it better to leave them 
untouched, when they will gradually be absorbed. If inflamed, they must be 
opened. 

Concretions in the Meatus. —We not uncommonly find that the meatus 
becomes blocked up by accumulations of wax, dark, indurated, and pipe-like, or 
forming balls and masses that lie in contact with the membrana tympani. These 
chiefly occur in individuals of the bilioso-phlegmatic temperament, and are a 
common source of temporaiy deafness among young people. They not only 
materially impair the sense of hearing, but are very apt to give rise to noises in 
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the head, and to crackling sensations on opening and shutting the mouth. 
Their presence is best ascertained by examination ivith a well-constructed 
ear-speculum ; that introduced by Toynbee, of a double-convex shape, is the 
most useful. The Treatment of these concretions consists in softening the wax 
by the introduction of a little glycerine into the ear for a few nights, and then 
repeatedly washing out the meatus by the injection of tepid soap and water, or 
M'ater containing a little soap-liniment, thrown in with a large syringe; as 
the fluid regurgitates from the membrana tympani, it will at length bring away 
dark and hardened ceruminous masses. 

Polypi are met with, situated deeply on one side of the meatus. They are 
usually hard and fleshy-looking, though sometimes soft and gelatinous, as in the 
nose ; sometimes pediculated, but at others situated on a broad base. They 
produce serious inconvenience by obstructing the external ear, and require to 
be twisted off by means of forceps, or, if too firmly fixed for this, cut off* witli 
scissors or a wire snare ; the surface from which they spring should then be 
touched with nitrate of silver, so as to prevent a recurrence of the gi-owth. 

Thickening of the Cuticle. —Occasionally the cuticle of the extenial ear, 
and that covering the membrana tympani, becomes thickened and indurated, 
assuming a dull white appearance: this condition may give rise to some 
amount of dea&ess. In these circumstances, glycerine, citrine ointment, or 
solution of nitrate of silver, will be extremely useful in restoring the healthy 
action of the integument of the part. 

Deafuess. —It is not my intention to enter into the general pathology of 
the various kinds of deafoess, nor to discuss its causes. It may be stated 
generally, however, that it may arise from obstruction of the external ear from 
disease; from ulceration and perforation of the membrana tympani; from 
various inflammatory affections, chiefly of a subacute and chronic character, of 
the internal and middle ear ; from paralysis of the acoustic nerve, either local 
or dependent on cerebral lesions ; and lastly, from obstruction in the Eusta¬ 
chian tube, or from disease of the throat. Toynbee has especially shown 
that many cases of so-called “nervous” deafness, together with singing, 
ringing, boiling, and other noises in the head, are in reality dependent upon 
ehronic inflammatory affections of the internal and middle ear ; and that the 
treatment beat adapted for their cure consists in constitutional and local means 
of an alterative and antiphlogistic character. 

DISBABICB OF THK NOBF ANXt CHBFKS. 

Ckrouio Catarrli, in the form of a thin wateiy mucous discharge, lasting 
for many months, is occasionally met with, more particularly in young women, 
independently of any structwal disease of the mucous membrane. The Treat¬ 
ment of this affection consists in the employment of tonics and means calculated 
to strengthen the system generally, and the local application of astringents, 
such as tannin, chloride of zinc, &c. But under any plan of treatment this 
affection is apt to prove rebellious. 

A very Fetid Ducharge from the nose will occasionally occur in delicate 
and unhealthy children while eutting their teeth, and may continue for 
several years. It is not attended by ulceration of the mucous membrane. 
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but appears to be due to some modification of the nasal mucus, connected with, 
protracted and faulty dentition. The Treatment should be directed rather to 
the teeth and stomach than to the nose. 

' Epistans, or bleeding from the nose, is very common in children and in 
young people about the age of puberty, more particularly in girls, antecedently 
to the menstrual period; it may either be active or passive, but is most usually 
dependent on congestion of the mucous membrane. But in the adult it is 
more serious, and it may then bo associated with and dependent on two very 
opposite conditions—either on a state of plethora with tendency to cerebral 
congestion, or on an anaemic and cachectic state, in which the blood is thin, and 
does not coagulate readily. In the first condition the epistaxis is often con¬ 
nected with congestion of the liver, and, when occurring in the young and 
plethoric, it is often a salutary relief to the system. But when occurring in 
cachectic and anaemic people, more particularly in persons advanced in years, 
it becomes of very serious moment; and in such circumstances the loss of 
blood may be so continuous and copious that, unless active means be adopted, 
a fatal termination may ensue, the haemorrhage being truly arterial. When 
epistaxis proves fatal, it is by its constant recurrence. In these cases, I believe, 
the nasal haemorrhage is always associated with a broken-down and unhealthy 
state of the blood, dependent upon chronic visceral mischief, especially disease 
of the kidneys and liver. The worst and most intractable cases that I have 
seen have been connected with hepatic disease and jamidicc. 

Treatment .—Epistaxis must not be treated simply as a local disease of the 
nose. It is usually only a symptom of some constitutional condition that 
requires remedying before the haemorrhage can be expected to cease. Hence 
it is of the first importance to treat on ordinary medical principles those states 
of plethora or cachexy with which it may be associated, or those conditions of 
disease of liver or of kidney that arc met with in persons suffering from it. 

In young peopje, otherwise healthy, and in slighter cases, epistaxis may com¬ 
monly be arrested by the employment of ordinary domestic means, such as 
the application of cold to the nape of the neck and forehead ; and its return 
may be prevented by the use of purgatives, or by attention to the proper 
regulation of the menstrual function. 

In plethoric adults the flow should not be too suddenly checked. Should it 
prove very abundant, dry cupping between the shoulders, and the application 
of an ice-bag to the forehead, with rest, will be required. 

In anaemic and cachectic subjects, and in old people, the hEemorrhage is often 
attended by dangerous consequences, and requires the use of active measures 
for its suppression. In these cases the following plan should be adopted. The 
head should be raised, an ice-bag applied to the forehead, complete rest and 
quietude enjoined, and gallic acid in ten-grain doses, or half-drachm doses of 
the tincture of ergot, administered at frequent intervds. Should the bleeding 
stiU be profuse and continuous, the interior of the nose may be sjwnged out 
with a solution of perchloride of iron or tannin. If this do not suffice, it 
will become necessary to plug one or both nostrils. This is best done by 
means of a plug of prepared sponge, having a quill or a piece of gum catheter 
passed through it for breathing purposes, and soaked in a solution of per¬ 
chloride of iron. 
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Should, however, the hjemorrhage still continue, .the blood forcing its way 
backwards into the throat, or perhaps being swallowed, the posterior nares 
require to be plugged as well. This is best done by caiTying a long piece of 
strong whip-cord along the floor of the nose through tlie posterior nares into 
the pharynx, by means of Bellocq’s sound (Fig. 646), or, if this be not at hand, 
by tiirea^ng the cord through an elastic catheter, and carrying this into the 
phaiynx,^hen seizing the cord as it appears behind the soft palate, and drawing 
it forwards into the mouth, at the same time that the catheter is taken out of 
the nostril. In this way the string will pass thr(ftigh the nose, round the back 
of the soft palate, into and then out of the mouth (Fig. 647). To the centre 
of the piece of string that hangs out between the lips, a plug of lint, about the 



size of the first joint of the thumb, or better still, a piece of compressed sponge, 
should be firmly tied; this is then drawn up into the i?f)stcrior nares by pulling 
on the end of the ligature that hangs from the nose, being guided in its passage 
behind the palate by the fingers introduced into the mouth. When the 
bleeding has ceased, it may readily be withdrawn by means of the string that 
hangs out of the mouth. As the cpistaxis is very apt to recur, it is a wise 
precaution, when the plug is removed from behind the palate, to leave a loop 
of string in the nose and mouth, which may be knotted and fixed by a slip of 
plaster behind the ear. In this way the plug may, if occasion occur, be readily 
replaced without the necessity of re-introducing the sound or catheter through 
the nose, which is often a troublesome operation. 

Cluroaie Thickening of the Schneiderian Membrane. —The mucous 
membrane of the nose is not unfrequently chronically inflamed, especially in 
strumous children ; that portion of the membrane covering the turbinate 
bones becoming thick, soft, and vascular, and projecting like a broad fringe 
from their surface. It is usually of a bright red colour, and covered with 
muco-pus. This swelling at all times produces snufliing and a peculiar intona¬ 
tion of voice, but increases in wet weather, and then may become so great as 
seriously to obstruct the breathing. 
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The Treatment consists in attention to the general health ; more specially to 
the eradication of the strumous diathesis. Much benefit may also be derived 
from the local application or injection of astringents, as a strong solution of 
the nitrate of silver applied by means of a camel’s-hair brush, and sulphate of 
zinc and oak-bark lotions snuffed up, or injected by means of a proper syringe. 
In many instances, when the disease occurs in strumous children, change of 
air will effect the greatest amount of benefit. 

Abscess occasionally fornjs either on the mucous membrane or on the 
septum, and thus may lead to^necrosis of the cartilages and bones, separation 
of these, flattening of the nose, depression of its bridge, and great deformity. 
These various forms of abscess, followed by necrosis, are commonly syphilitic, 
and then are associated with ulcers and a foul and foetid discharge, which has 
a tendency to cake upon their surface, forming dark and rugged crusts, and 
constituting the different kinds of Ozeena. The septum may be the seat of 
chronic ulceration consequent upon the irritation of decayed teeth, producing 
disease of the antrum, and e8caj)e of morbid secretion from this into the cavity 
of the nose. 

The Treatment of these conditions must be conducted by the local apj)lica- 
tion of nitrate of silver, black wash, and the chlorinated lotions ; the general 
treatment consists usually in the administi’ation of the dilute mineral acids, 
iodide of .potassium, and sarsaparilla. 

iricerB and Fissures, of a less serious character, though vexy painful and 
chronic, often occur at the angle of the ala and septum, or between the ala 
and tip. Their Treatment consists in touching them from time to time with 
nitrate of silver, or in the application every night of white precipitate or 
citrine ointment; at the same time that the general health is attended to, 
cachexy removed, and the strength restored, by the administration of iron, 
bark, and sarsaparilla. 

Necrosis not unfrequontly occurs in the loose bony structures lying in the 
nasal fosste or in the nas^ bones themselves. In these cases the septum nasi 
participates in the morbid action, and commonly separates or is perforated. 

Necrosis may ocemr in these situations either as the result of syphilis, the 
abuse of mercury, or from external injury. I have, however, seen cases, more 
particularly in women and children, which are not referrible to any of these 
causes, or indeed to any other external exciting cause, and in which scrofula 
was probably the occasion of the disease. 

The presence of the necrosis may be suspected from the great feetor that 
infects the breath—the characteristic odour of dead bone being emitted, but 
in an excessive degree ; and its existence may always be positively determined 
by exploration of the nasal cavities with a probe. 

The Treatment is simple, and must be conducted on ordinary medical and 
surgical principles. If the general health be impaired, or if the disease be 
specific, appropriate alternative constitutional treatment must be adopted. 
The foetor may be lessened by the injection or snufSng up of disinfecting 
liquids, more particularly the chlorides and permanganates. So soon as 
the bone is'loosened, it must be extracted with polypus-forceps, coming 
away in soft black crumbling, offensive masses. There is often abundant 
haemorrhage after this extraction, but I have never had serious trouble given 
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in these cast s ; plugging may possibly be required if cold do not arrest the 
bleedii^. 

Upoma is a chronic hypertrophy of the cutaneous and subcutaneous 
structures, and of the areolar tissue of the nose, forming a large reddish-blue, 
vascular-looking, soft, tremulous, and lobulatcd mass, enveloping the end of 
the nose, and producing excessive deformity of it. There are all degrees of 
this disease, from mere clubbing of the end of the organ, to the fonnation 
of a set of pendulous lobular tumours attache^ to it. The sebaceous glands 
and crypts appear to be the structures chiefly implicated in this disease. The 
patient’s appearance may be greatly improved by the removal of these growths. 
This may be done readily enough by making an incision down the mesial lino 
to the alar cartilages, and then dissecting the lipoma off these on each side ; 
especial care, however, being taken in doing this not to encroach upon the 
nostril. This is best avoided by directing an assistant to keep his finger 
in it while the dissection is being prosecuted, so that he may warn the Surgeon 
of the too near approach of the knife. The surface is then left to granulate 
and cicatrise. 

Xiupus and Epithelial Cancer. —The nose is frequently the seat of Liquid 
and various foims of Epithelial Cancer, many of the deformities of this feature 
being referrible to this affection ; indeed, luims may be looked upon as almost 
specially affecting this organ, destroying one or l)oth alas, the columna, or 
perhaps the whole of the nose. The consideration of the nature and treatment 
of these affections in this situation presents nothing special {see Chapter xxxvii. 
Vol. I.): but the cure of the deformities induced by them, which is full of 
interest to the Surgeon, will be considered in detail when we speak of the 
plastic operations that are practised on the face. 

Poi-Ypus.—Tiimours of very different structmes and composition arc met 
with in the nostrils ; and to all of these which possess the common characters 
of being pendulous and blocking up these passages, the term Pohfjms is given. 
I’hus Surgeons commonly speak of the Benign, the Soft, the Gelatinous, or 
Mmans Polyp, as well as the Sarcomatous or Fleshy, and the Malignant Polyp. 
The term, however, should properly be confined to a soit and pendulous 
mucous growth ; the fleshy and malignant polypi being mere varieties of 
fibrous myeloid or cncephaloid tumours, springing from the bones in the nasal 
fossa), or from the ethmoidal and sphenoidal cells. 

The true Mneons ITasal Polyp is a soft, moist, gelatinous tumour, of a 
greyish-yellow colour when lodged in the nasal fossa); but when it descends 
into the anterior nares, or beyond them, and is exposed to the air, it becomes 
of a reddish-brown or purple tint, and somewhat shrivelled on the surface. 
It is usually lobulated, pedimculated, or bottle-shaped ; and not very vascular 
except at the root, where it is permeated by largish thin-walled vessels that 
bleed freely on the slightest touch. In structure it is homogeneous, and com¬ 
posed of the elements of mucous membrane, covered by ciliated epithelium, the 
cilia of which may often be seen under the microscope in active movement after 
the removal of the growth. Occasionally polypi are found, growing from the 
lower part of the nares, covered with tessellated epithelium. The tumour may 
grow from any points of the surface of the turbinate and ethmoid bones, and 
has indeed occasionally, though very rarely, been observed to project into the 
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nose from tJie frontal sinuses and antrum. Most frequently it grows from tlie 
inferior spongy bone towards the outer side of the nostril, sometimes from the 
roof of the nares, but never from the septum. The polypi are usually numerous 
and of all sizes ; as they increase they commonly extend forwards into the 
anterior nares, but, when large, they may be seen to reach into the .posterior 
fauces, hanging down behind the palate. 

Symptoms. —The symptoms occasioned by the presence of nasal jwlypi 
depend on their interference with respiration and speech, and on the visual 
changes which they occasion. ‘ The respiration through the affected nostril is 
impeded, the patient being unable to blow through it w^hen directed to do so, 
and his speech is thick and nasal. There are snuffing and mucous discharge 
from the nostril: and all these symptoms arc w'orse in damp than in dry 
weather. On examining the interior of the nose, by ojiening the nostril widely 
with the forceps or nasal speculum (Fig. 548), and then directing the patient 
to blow domi, the lower end of the polyp may be distinctly seen, and, if large, 
will descend to a level with or even beyond the nasal aperture. By the intro¬ 
duction of a probe, the size and extent of the tumour, together with the 
jjosition of its pedicle, may be readily ascertained. As it grows, it impresses 
changes on the shape of neighbouring bones, producing expansion and flatten¬ 
ing of the nose ; it induces caries of the spongy bones ; and, interfering with 
the flow of tears down the nasal duct, occasions a watery 
state of the eyes, which, together with the change of shape 
in the foatiu’es, and the peculiar chariicter of voice and re¬ 
spiration, enables the Surgeon at once to recognise the 
nature of his patient’s disease. Polypi chiefly occur in 
young adults alter the age of puberty : but they are not 
imfrequently met with at later periods of life. 

Their Causes are very obscure. Most commonly they are 
referred either to a blow' or to a prolonged catarrh. They 
are more common in w'omen than in men. 

Diagnosis. — 1 . Mucous nasal polypi may be distinguished 
from chronic thickening of the mucous membrane covering the 
spongy hones, by the absence in the latter of any pedunculated 
growth around which a probe can be passed, by the florid 
red character of the thickened membrane, and by the fact 
that the subjects of this thickening are almost invariably 
strumous children. 2. In abscess of tiie septum, the history 
of the case, and the fact of the polyp never being attached 
to this part of the nose, will establish the diagnosis. 3. 

There is a peculiar malformation, consisting in a deviation 
of the sqttum to one side, that may at first be a little puzzling ; biit hero the 
examination of both nostrils, and the discovery of a depression of one side of 
the septum corresponding to the projection on the other, will reveal the true 
nature of the case. 4. The fibrous and malignant tumours of the nostril will 
be found to differ sufficiently in consistence and appearance from the ordinary 
polypi to prevent their being confounded with them in many cases; yet 
in some instances much care will be required in coining to a definite opinion 
as to their true nature. 
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Treatment .—The spontaueous separation and expulsion of nasal polypi is of 
rare occurrence. I bare, howevei’, seen one case in which, after the assiduous 
use of chloride of zinc injections, a very copious discharge of large sloughy 
polypoid masses took place from one nostril which had been blocked up by 
them for many months previously, and from which they had even descended 
iuto the pharynx. 

Nasal polypi may genei’aHy be most readily removed by avulsion Avitli 
forceps ; occasionally, but rarely, when they are very large, with a broad base, 
and especially when they extend into the throat, they require the application 
of the ligature. In removing these growths by the forceps, instruments of 
good length but "v ery slender (jonstruction should be used,—those generally 
sold are too thick ; the interior of the blades should be properly serrated, and 
have a longitudinal groove, so that the root of the tumour may be tightly 
grasped. The patient should be made to sit on a rather low chair ; and, as 
there is generally a good deal of bleeding, a towel should be pinned o^'er his 
clothes, and a basin placed before him to receive the blood and expectorated 
matters. The Surgeon then, having ascertained by the introduction of a 
probe, or by means of the blades of the forceps, the situation of the pedicle of 
the polyp, grasps this firmly and pulls it ofl* Avith a twisting moA'ement of the 
hand. He proceeds in this manner, twisting off rather than pulling aAvay 
polyp after polyp, until the Avhole of the nostril is cleared, which may lie 
ascertained by examination, and by directing the patient to compress the 
sound and to bloAr through the affected side of the nose. The bleeding, which 
is^often very free, stops on the application of cold Avater. At about the end 
of a fortnight the patient should be examined again, as it not unfrcquently 
happens that small polypi, which had been prevented from descending into the 
nares by the presence of the larger ones, now come down and require removal. 
T'hese procedures must be had recourse to from time to time, until all tendency 
to fresh formations of this kind has ceased. 

The ligature is chiefly required for those polypi that pass into the pharynx 
through the posterior nares. They may best be tied by passing a loop of 
strong Avhipcord, by means of a double cannula, through the nose ; and then, 
after expanding the noose round the tumour in the throat, and making it 
grasp its pedicle, knotting it tightly. In some instances the polypi attain a 
great size, producing absorption of the nasal bones, and of the nasal process 
of the superior maxiUa. In such cases it may be necessary, in order to extract 
them, to slit up the nose, and clip aAA'ay with forceps the osseous surface from 
Avhich they spring. 

ITaso-pliaryiigeal Tumours. —When the tumour, more especially if 
fibrous or flbro-plastic, hangs down in the phaiynx behind the soft palate, its 
pedicle may be hgatured by conveying a thread through the nostril by means 
of a Bellocq’s sound, and attaching to this a loop of silver wire, which, as it is 
AvithdraAvn through the nostril, embraces the base of the tumour. The noose 
may then be tightened by twisting up the ends of the wire, or by running a 
sifrer cannifia along them. 

The intranasal fibrous tumour (sarcomatous or fleshy polypus) is usually 
attached to the posterior part of the nasal septum, descending to the pharynx. 
It is globular, smooth, firm, and has little disposition to bleed or ulcerate. It 
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may grow to a large size, extending into tlie throat, and perhaps finding its 
way from the nose into situations where it is little expected. Thus it has been 
met with in the pterygo-maxiUary fossa, and has been known to pass into the 
orbit through a hole in its inner wall. (See also Chapter LVII.) 

Maligxuuit ITasal Tnmonrs. —There is a remarkable and as yet unde¬ 
scribed, and to me inexplicable, connexion between the ordinary benign nasal 
polypus and tumours of a sarcomatous, myeloid, or cancerous character, 
developing as a sequence of the extraction of the polyp in the large cavities and 
interosseous fissures in the vicinity of the nares. I have several times seen in 
children and young adults tumours of the above-mentioned character de¬ 
veloping rapidly in the orbit, the sphenoidal cells, or behind the superior maxilla, 
after the extraction of perfectly and anatomically benign nasal ix)lypi. The 
.questions to be solved are these :—^Arc these tumours the result of the in-ita- 
tion of the operation of extraction ? or are they the primary disease lying 
concealed and uudevelo 2 )ed in the deep cavities of the face, the benign nasiil 
])olyj) being secondary in reality, though more ajjparent, and consequent on the 
irritation set u^j by the graver and yet latent tumour 'i In whatever way 
future investigators may answer this, the fact remains certain, that a connexion 
does exist between the two forms of disease. I have several times observed it. 

Tumours of lupid growth, malignant in their course, (sometimes called 
malignant polypus,) cither einthelial, encephaloid, or fibro-jjlastic, occasionally 
form primarily in the middle or posterior nares. They grow rapidly, with 
great expansion of the bones, much discharge, often intense tensive pain, and 
bleeding, the Inemorrhago being often excessive. They attack children and 
l)ersons advanced in life. A tumour of this kind may be developed in different 
situations. Thus, in some cases, it extends into the pharynx behind the soft. 
l)!ilate ; in others it has a tendency to press against, absorb, and protrude 
through the nasal or lachrymal bones, occasioning obstruction of the nostril, 
divergence and protrusion of the eyeball, with disturbance of vision, and severe 
neuralgic pains in the head and face. A soft elastic tumour that projects at 
the inner side of the orbit, extending into the nose and some little distance 
down, uf)on the cheek, absorbing and destroying the bones on which it lies, 
and giving rise to secondary deposits under the angle of the jaw, will soon 
show its true nature. These diseases, especially when occurring in young 
l^eople, speedily prove fatal. Death may occur in various ways, according to 
the nature of the growth, and the direction of its development; by ex¬ 
haustion from haemorrhage; by the implication of the brain and its mem¬ 
branes ; by asphyxia ; or by constitutional cachexy. 

Treatment .—It is seldom that anything very effectual or permanent can be 
done by operation; and it should be borne in mind, that some of the malignant 
growths which project into.the nostrils take their origin from the sphenoidal 
or ethmoidal cells, or even from within the cranium, and that the nasal portion 
is only the external protrusion, as it were, of a deeply seated tumour. Should 
the tumour be slow in its growth, with an absence of secondary deposits, the 
Surgeon may endeavour to extirpate it by laying open the side of the face 
freely, making an incision from the inner angle of the eye down the side of the 
nose, and then across the cheek, dissecting up this triangular flap, cutting across 
the superior maxilla above the line of the ^veoli, with a narrow-bladed saw 
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aud cutting pliers, and then in a similar way into the orbit beyond and through 
the nasal bones, and the nasal process of the superior maxilla above the tumour, 
and thus extirpating the growth. In this operation there is often free bleeding, 
which may be arrested by the actual cautery, and by pledgets of lint soaked in 
the perchloride of iron, which have the additional advantage of destroying any 
portions of the tumour left behind in the irregular and cellular cavities of this 
region. 

Naso-Orbital Trunonrs are growths that, commencing in the posterior 
part of the nasal fossa or in the ethmoidal cells, perforate eventually the thin 
inner wall of the orbit and expand into the interior of that cavity, displacing 

the eye forwards, downwards, or outwards, 
in two, sometimes in all three of these 

A directions. Vision is often but little if at 

all disturbed. The nostril on the affected 
side is blocked up by a po]yi)oid growth. 
But the outline of the superior maxilla 
and of the hard palate is normal, no pro¬ 
jection of the bone, in whole or in part, 
being perceptible. In fact, the disease 
and the deformity i>roduccd by it occupies 
a i)art of the face which is above a hori- 
^ zontal line drawn across the cheek on a 

'! level with the upper or orbital border of 

the superior maxilla. The disease always 
commences primarily in the nose or in the 
Fig. Turn.,ur. cavitics contiguous to it. The extension 

into the orbit may not occur for many 
months after its primary development. 

It occurs at all periods of life, from early childhood to commencing old age. 
At fii’st it may present the ordinary characters of benign nasal polypxis. 
'This is removed, recurs rapidly, is again removed, with much haemorrhage, 
aud then the orbital implication is developed. 

The Diagnosis of the naso-orbital from the naso-pharyngetil tumour may be 
made by observing the displacement of the eyeball and absence of all tmnour 
Ijehind the soft palate in the first case ; whilst, in the other, the naso-phaiyn- 
geal, the orbit is intact, while the upper part of the pharynx is occupied by a 
morbid growth, and the superior maxilla is possibly pushed bodily forwards or 
to one side. In the naso-orbital tumour, the deformity is above the horizontal 
line of the upper edge of the superior maxilla ; in the naso-pharyngeal, it is 
below this. 

The nature of the tumour varies. It is usually a large or small spindle- 
celled sarcoma, but it may be truly cancerous. 

Treatment .—The operation for the removal of naso-orbital tumom* may be 
done aa follows. An incision should be made from the nasal process of the 
superior maxilla directly down along the side and round the ala of the nose, so as 
to open the nasal cavity. The soft parts on the orbital side of this cut are then 
dissected down into the orbit. One blade of a cutting pliers being passed into 
the nose, the nasal bone is cut through directly upwards along its outer border. 
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An oblique cut upwards should then be mside across the upper and inner part 
of the superior maxilla deeply into the orbit, the cut bones widely separated, 
and the nose turned completely over to the sound side of the face. The 
tumour at the nasal side of the orbit may now be felt, the eye l)eing held to 
the outer side and protected with a retractor, "without its capsule being opened. 
The orbital tumour may now be enucleated with the finger and curved scissors. 
The nostril is then cleared by means of polypus-forceps. The bleeding should 
be arrested by plugging; and, after all the morbid growth has been fairly extir¬ 
pated, the nose should be pushed back and moulded into shape. The soft parts 
are then brought together with a few points of suture. Care must be taken in 
this, as aU similar operations, that blood does not find its way into the trachea. 

But occasionally the disease has extended into the integuments at the inner 
angle of the eye. Then the operation becomes more complicated. The fol¬ 
lowing cases, operated on by me at University College Hospital, are good 
illustrations of this operation. 

The first case was one of the most marked epithelial character, springing 
deeply from the ethmoidal cells, jiassing out through the lachrymal bone 
and the orbital plate of the superior maxilla into the orbit, blocking uj) 
the right nostril, and extending some way down the cheek, overlying the 
superior maxilla. Jt was growing rajiidly in a a oman 44 yeare of age, and 
required extensive removal of the bony structures in the situation from which 
it sprang. 

The next case was one of a woman 04 yejirs of age, in whom a fibro¬ 
plastic tumour developed with great rapidity in the situation of the lachrymal 
sac, invading the nose and orbit, and destroying the upper and inner part 
of the superior maxillary bone. The eye was pushed outwards, the eyelids 
Ijecjime implicated at their nasal third, and an ulcerated opening formed 
over the centre of the tumour. Its groAvth w^as attended by A^ery severe 
tensive pain. The ojjeration consisted in dissecting away the diseased part of 
the integument, including the nasiil third of each eyelid, then turning down a 
flap from the cheek and cutting aAvay Avith pliers the osseous structures, 
including the inner jAart of the floor of the orbit, a considerable portion of the 
superior maxilla, and part of the nasal bones. In order to repair the gap made 
by the removal of diseased skin at the side of the nose and by the removal of 
so large a portion of the eyelids, a flap of integument was dissected off the 
bridge of the nose and glided over the aperture, to the edges of which and 
to the eyelids it Avas fixed by metallic sutures. Good union took place, and 
the patient made an excellent recoA'ery. The immediate effect of the opera¬ 
tion in both these cases w^as to relieve the patient of the agonising pain, pre- 
Aiously occasioned by the tension in the bones of the face produced by the 
growth of the tumom\ 

Busch has described a case, in which the patient, a man aged 78, had a 
malignant tumour of the size of a fist, occupying the middle of the face. The 
symptoms at the commencement Avere those of nasal polypus. In renioA'uig it, 
it Avas necessary to cut close to the cribriform plate of the ethmoid bone, and 
as far back as the posterior nares. A flap of skin Avas transplanted from the 
forehead, not so much to form a new nose as to cover in the cavity left. The 
patient was able to ^pave the hospital in a few Avecks. 
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Calcnli are occasionally met with in the nasal fossa), where they simulate 
foreign bodies ; and here extraction may be practised with a pair of forceps. 
But sometimes these rhinolites are situated under the mucous membrane. In 
two cases I have dissected round calcareous bodies of this kind, of about the 
size of cherry-stones, from under the mucous membrane of the ala of the 
nostril in children. 

The Frontah Sistuses, though rarely, are occasionally the seat of disease. 
Absoess may form here, with much pain and expansion, and possibly caries of 
their anterior wall, attended by the local signs of inflammation and by danger 
of concomitant inflammation of the membranes of the brain. In such circum¬ 
stances it may be proi)or for the Surgeon to remove by a small trephine the 
anterior wall of the sinus, and thus give exit to the retained pus. In other 
instances, again, the anterior w'all of the sinus may be necrosed and x>erforated, 
the aperture iKiing felt under a pufly tumour of the scalp. Here also the 
trephine is required. Distension with serous fluid has also been described 
as having occurred in some cases. There are a few cases recorded in surgical 
writings, of Polypi springing from these sinuses, and finding their way down 
into the nose after producing expansion of it and much inconvenience. Here 
likewise the propriety of trephining and so extracting the morbid mass would 
have to be considered. 

Tumours and Ulcers of the Cheeks. —The cheeks are occasionally the 
seat of Encysted Tumours and Cancerous Growths, either springing from 
their inner surface, or taking their origin as Dupoid Dicers on the outside. 

The Encysted Tumours in this situation 
may readily be removed by a little simple 
dissection. If they be attached to, or 
lie close under, the mucous membrane 
of the mouth, they may be dissected out 
from within, without interfering with the 
cutaneous structures. Cancerous Ulcer's 
and Tumours, such as is represented in 
Fig. .'i.'iO, seldom admit operative inter¬ 
ference. 

Salivary Pistula.— One of the most 
troublesome surgical aflections situated 
in the cheek is Salivary Fistula, occurring 
in consequence of injury, abscess, or ope¬ 
ration, by which the parotid gland or duct 
has been opened, so as to cause a trickling 

Eig. 350.—Caiici'i'mia Ulcer of ciicok. of suliva through the cxtcmal aperture 

made into it. The flow of saliva in these 
cases is always to a great extent and often entirely intermittent, ceasing in 
the interval between meals, and becoming very abundant during mastication. 

The Treatment is by no means satisfectory, the attempt at union of the 
opening in the cheek being frustrated by the escape of saliva through it. If 
the fistula be very small and recent, the electric cautery may be employed with 
success ; or the external aperture touched from time to time with a pointed 
stick of nitrate of silver. Should these means fail, the fifbula having become 
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chronic, operative measures will require to be put in practice. The closure of 
an old salivary fistula in the cheek is a very troublesome matter. In these 
cases the Stenonian duct appears to be obstructed or partially closed ; and it is 
useless to attempt to occlude the opening in the check until a proper aperture 
for the escape of the saliva has been made into the mouth ; the escape of a 
few drops of saliva through the fistulous opening rendering the attempt to close 
it completely nugatory. The plan of treatment which I have found to answer 
best is a modification of Desault’s. It consists in j^assing a small hydrocele 
trochar into the fistula in the cheek, pushing this obliquely forwards and 
inwards into the mouth, as nearly as possible in the direction of the parotid 
duet, withdrawing the stilet, and then passing a small silk seton through the 
cannula, so as to bring onC end out of the mouth, and the other through the 
fistula in the cheek. The cannula is then withdrawn, and the seton tied loosely. 
Tt should be left in for about three weeks, so as to establish a sinus into the 
mouth. It is then to be cut and withdrawn, and the sinus in the mouth kept 
patent by the daily introduction of a probe, by leaving a small piece of gum 
catheter in it, or, if it show much disposition to close, by the introduction of a 
laminaria tent. In this way the sali\a is diverted from the external opening 
and made to flow into the mouth. Tlie external aperture in the check may 
now be closed by touching its edges with a pointed stick of the nitrate of 
silver or the gfilvanic cauteiy ; or, if large, they may be pared and stitched 
together. 


DISEASES OP THE LIPS. 

Congenital Malformation of the Iiips is of common occurrence. Con- 
(jenital Contrartim, or even comidote closure of the orifice of the mouth, has 
been met with at birth ; such a condition must be remedied, according to cir- 
cnrasbincos, by the skill of the Surgeon. By far the most common malforma¬ 
tion, however, is the condition termed Ilarc-Up, which will be noticed in detail 
in the chapter on the Plastic Surgery of the Face and Mouth. 

Hypertrophy to a great extent occasionally occurs in either or in both 
lips. It is often of an oedematous character, being kept up by the irritation 
of fissures or cracks ; if so, these must be cured, when the size of the lip will 
gradually diminish. Sometimes, however, it becomes permanent, continuing 
after the cure of the fissure ; in these circumstances it may be necessary to 
excise an elliptical portion of the mucous membrane of the hp in a horizontal 
direction, and then to bring the edges together by means of sutures or 
pins. 

mceration is not unfrequently met with on the prolabium, frequently of 
a simple character, though chronic. It is often dependent on a disordered 
state of the digestive organs. It will commonly yield to the application of 
nitrate of silver, to proper constitutional treatment, having for its object the 
improvement of the digestion, and in very chronic cases to the administration 
of the preparations of arsem’c. 

Encysted and Erectile Tnmonrs. —The lips may be the seat of encysted 
and erectile tumours, requiring extirpation by the knife or ligature. In dealing 
with these, the Surgeon must be guided by the circumstances of the individual 
case ; but he shoul^ if possible, avoid cutting through the whole thickness of 
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the lip ; and, if compelled to do so, he must act as will he described in speaking 
of cancer of this region. (tSee next page.) These growths most frequently 
occur on the lower lip. 

Encysted Tumours arc usually smaU and transparent, with thin walls, con¬ 
taining a glairy straw-coloured fluid. These should always be dissected out ; 
jnere excision of a portion of the wall being followed by recurrence of the 
disease. 

Erectile Tumours of the lip are usually of an active character, and may 
cither be excised, if of moderate extent and implicating the whole thickness 
of the lip ; or, if of large size and j)rojecting from the mucous surface, they 
may Ije safely ligatured (p. !)40, Vol. I.) I have had under my care several 
cases of Nuvus of the upper lip, implicating the •ndiole substance of the part, 
and have successfully removed them by the rejieated application of potassa 
cum calce. 

MAiJONAiiiT Diskasek OF THE LiPS.—Xot unfrequently Warty Growths 
and various forms of Ejntholmna and Cancroid Diseases appear upon the lips. 

These aftections arc not removable 
by therapeutic means, and require 
surgical interference. 

The structure of epithelioma has 
been so fully described at p. 810, 
A"ol. I., that it need not detain us 
here. The accompanying cut is a 
good illustration of the microsco])ic 
chariictcrs usually presented by it in 
the face and lips. 

Epitlielioinaof the lip either com¬ 
mences as a warty gi'owth, which 
gradually ulcerates like the ordinary 
ibrms of tubercular lupus ; or it 
begins as an indurated crack or fis¬ 
sure, the edges of which have a 
tendency to spread. The submaxillary glands tend to become involved ; and 
the disease may eventually prove fatal by the j)ain, exhaustion, and constitu¬ 
tional irritation thus induced. Lip-epithelioma almost invariably occurs in 
men—I have never met \sath a case affecting the lower lip of a woman. It 
is met with after the middle period of life. Of twenty consecutive cases in 
which I have operated, and of which I have notes, thirteen Avere above 
sixty, and six between fifty and sixty years of age ; in one case only did the 
disease occur under thirty. This disease is at first entirely local, often being 
induced by some irritation, as by a rugged broken tooth, or by smoking a 
clay-pipe j and when removed it does not, I believe, very commonly recur. 
At least, of the very many patients that haA'e been operated upon at the 
(Jniversity College Hospital, 1 have known but few to return with a reem- 
rence of the disease ; I caainot, therefore, but come to the conclusion that 
the operation for epithelioma of the loAVcr lip frequently rids the patient 
permanently of his disease. 

When retuni does take place, it is not ahvays in the cicatrix or in the 



yiii. 551.--Section of an .Ki)ithcUt>iaa of the Face, 
ftitowmg tlu*. ftinuatioii of Evithelinl CcUk witlnii 
tlie Hulwtaiicc of Iho true Skin. 
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adjacent glands. I have seen recurrence at the angle of the mouth and inside 
the cheek of the side opposite to that on which the primary disease had declared 
itself and been removed, and this recurrence not till throe or four years after 
the operation. 



AVhen the glands under the jaw arc enlarged in this disease, it is a question 
wdiether an operation should be done. In some cases, extirpation of the disease 
and removal of the enlarged glands (provided that the surrounding soft parts 
be not involved) may be practised if tlic patient bo in a good state of health ; 
and he will thus be jdaced in a more favourable condition than before the 
operation, and will have a bettor chance of prolongation of life. But in the 
majority of cases it will be wiser not to operate. 

Operation .—When once the true nature of the disease has l)een ascertained, 
the operation should bo performed with as little delay as possible ; but before 
it is done, it is well that any very prominent or broken tooth should be removed, 
and the tartar cleaned away from the incisors. The operation requires to be 
somewhat modified, siccording to the situation and extent of the affection (Fig- 
fir)-!). If this be tolerably limited, a y-shaped cut, extending widely round it, 
and carried sufficiently low to include any indurated prolongation of the ab¬ 
sorbents, should be practised ; the edges of the cut should then be brought 
together by two hare-lip pins with a twisted suture, as in the case of a simple 
hare-lip. When the disease occupies a considerable longitudinal extent, but 
does not dip down very deeply, a slice of the lip should bo shaved off, including 



Fig. 554.—Epithelioma of Lower Up: 
Lines of Incision. 


Pig. 655.- Lip after Benioval ot 
EpitUulioma. 



the whole of the morbid structure ; and it is often surprising, in these 
circumstances, to otiserve how the tissues of the lip will speedily rise to their 
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natural level, thus preventiiiG; any matej-ial deformity from being left (Fig. 
555). Ill some cases the disease occupies a square surface, and then it is neces¬ 
sary to excise a portion of the lip: 
when this is done, a considerable gap 
is left, requiring to be filled by some 
plastic operation of the kind that will 



be considered in a subsequent chapter, 
which may be most conveniently done 
at the time when the excision is per¬ 
formed. When the disease occurs at the 
angle of the mouth, it assumes a more 
intractable character than when af¬ 
fecting the free part of the lip. The 
same operation—that of D.‘ee excision 
—-may be applied to it here as in the 
former case ; but Avith less prospect 
of success. Should the disease be as 
extensive as at Fig. 550, the lines 
of incision must be so planned as 
completely to surround and to iso¬ 
late it. 


(1. Heath has very successfully ex¬ 


tended this operation to cases in which the cancer of the lip had invaded the 
gum, and had involved the lower jaw, by removing a portion of the implicated 

bone, together with the disease, in 



Kig. ^sr.-'-Kpillii-lioinii of I.mvcr l,iii involving 
Jaw, suoceBsfully removcil (Urath). 


the soft parts. Fig. 5.57 gives a 
good idea of the cases to which this 
operation is applicable. 

DISEASES OF THE PABOTID GLAND. 

Parotitis, or Mumps, is a 

s]>ecific inflammation of the parotid, 
and sometimes of the other Sidivary 
glands. It is common in children, 
though it not unfrequently occurs 
in adults. It is highly infectious, 
and appears to be of a specific 
character, lloth sides of the neck 
arc usually affected, and the swell¬ 
ing, stiffness, and pain are often 
considerable, though it very rarely 
happens that suppuration occurs, 
unless it be in the lymphatic glands 


of the neighbourhood. Metastasis 


to the testicle or breast occasionally occurs. Inflammation of the affected 
organ is the consequence, ’which in the testis goes on to atrophy. This 
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t'oiKlition will be more fully described iu tlie chapter on Diseases of the 
Testis. 

The Trmlmont of this affection is simple. If it be severe, the application 
of hot fomentations and leeches, the administration of salines, and, when the 
affection is on the decline, frictions with camphorated oil, will hasten its 
resolution. 

Tumours.— Tumours of the parotid gland itself ai*e not so frequent as 
morbid growths situated upon it or iu its vicinit}-^ ; yet occasionally they 
■consist in an actual transformation of its stmetnre. The tumours met wth 
iu this region may be simple or ma¬ 
lignant. When simple, they are often 
mcijiited; they arehai’d, deeply attached, 
but movable on careful manipulation ; 
round, and qf very great size, becoming 
even as large as a cocoa-nut; the skin 
covering them is thin but not adherent, 
and not unfrcquently a nctAvork of 
veins covers the mass. These gi’owths 
frequently send prolongations under 
the ramus of the lower jaw, and then 
occupy the whole of , the space between 
its angle and the mastoid process ; when 
firmly bound down, they involve the 
l)lood-vessels and nerves in this impor- 
ta,nt region, coming into relation with the . 
styloid process and its muscles, with the 
internal as well as the external carotid, and even pressing ujvon the pharynx 



and projecting into the fancies, as 
was the case with the ]»atieiit fr-oin 
whom the annexed cut (Fig. o.’)S) 
was taken. In suc;h cases as these 
the deep relations of the tmnour 
are so intricate, important, and 
extensiv'e, that no operation for 
its removal can be undertaken, 
and the jvatient usually eventually 
dies in consequence of disturbance 
ot the cerebral circulation, or of 
compression of the pharynx and 
larynx. In consequence of the 
large size that these tumours may 
attain, they have a tendency to 
produce atrophy of the parotid, 
and often, by interfering with the 
cerebral circulation, occasion va¬ 
rious congestive symptoms about 



the brain. Besides the fibrous, various other tumours, such as sarcomata, aderw- 


maia, cnchomlromafa, with which myxoma is often associated, and encysted, oc3Cor 
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11 the parotid region. These present nothing remarkahlc in their course hero. 
In some cases the parotid may undergo cancerous infiltration, the tumour 
then presenting the characters and running the course of the ordinary forms of 
malignant disease. 

Diagnosis. —It is of great importance to effect the diagnosis between the 
non-malignant and the malignant varieties of tumours in the parotid region. 
In the fibrous, sarcomatous, fihro-cellular, and encliondro^nalous tumours, there 
is always mobility ; and, although the attachments may be deep, the skin is not 
involved to any extent. The outline of the mass is usually well defined, square, 

and somewhat lobulated. The pro¬ 
gress of the gi’owth is very slow, 
often occupying many years before 
it attains any considerable bulk, as 
in the annexed cuts. (Figs. 55!), 
5(iO), representing a tumour of 
sixteen years’ standing which I ex¬ 
cised. In the scirrhmes growth there 
is no mobility, but the mass is solidly 
fixed ; its outline is ill defined, the 
skin soon assumes a reddish purple 
colour, is brawny, and presents the 
usual characters indicative of subja¬ 
cent malignant action. When these 
tumours arc enrephatoid, they grow 
with considerable rapidity, feel soft 
and pulpy, and are rounded, and ill- 
defined in their outline, especially 
under the ear and by the ramus of 
the jaw. 

Treatment. —In the treatment of those tumours, extirpation is necessarily 
the only course that can be adopted; and this should certainly not be at¬ 
tempted if the disease be malignant; for, as it w'ould be impossible to remove 
its deo].x;r attachments, the growth to a certainty would speedily return. Even 
if the disease be of a simple character, care must be taken that every lobule and 
prolongation be extirpated ; for, if any be left, however small, it will without 
doubt become the nucleus of a new tumour. In removing tumours in this 
situation, the superficial incisions should be free, and cither longitudinal Or 
crucial, so that the whole mass may be fairly exposed. It is not wise to remove 
integument, however redundant this may apiicar to be, unless it have under¬ 
gone infiltration, incorporation with the tumour, or change of structure ; and 
even then as little as possible should be taken away. The fibrous or aponeurotic 
investments of the tumour must be fairly open^, and the edge of the knife 
must then be directed against it, and the dissection carried on from below 
upwards, or from behind forwards, so that one division of the blood-ve^els 
supplying it may be sufficient. After the tumour has been well loosened by 
the division of investing fascim and structures (and it is surprising how movable 
it often becomes after this has been done, though it may previously appear to 
have incorporated somewhat solidly with the subjacent tissues), it should be 
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taken hold of by the hand or a large double hook, and drawn well forwards 
whilst the deep dissection is being carried on. In prosecuting this, the Sui'geon 
must particularly guard against wounding the temporo-maxillary artery and 
the portio dura nerve, which are especially exposed to injury. In some cases 
the division of these, especially of the artery, cannot be avoided, as they are 
incorporated in the mass that is undergoing removal. The hajinorrhage will 
then of course be abundant, but may usually be immediately arrested by the 
ligature of the divided artery ; indeed, in most cases the bleeding is profuse, 
owing to the unavoidable section of nutrient vessels and of lai'ge subcutaneous 
veins, but may generally be readily sirrested by ligature and pressure. In most 
instances, .however, by keeping the edge of the knife carefully against the 
tumour, and by dm wing it well forward, so as to loosen it in its ai’colar bed at 
each stroke of the scalpel, remo^’al of the morbid mass may be effected without 
the dmsiou of any important vessel or nerve. It is of more consequence to 
avoid a wound of the portio dura or of the chief branches of the pes anserinus, 
than even of the temporo-maxilhiry artery ; as persistent and incurable paralysis 
of the face would result from such an injuiy. Injury to this nerve is best 
avoided by dissecting out the tumour by incisions parallel to its main trunk 
and chief branches, and especially by di'awing the mass well forwai'd, and 
directing the knife towards it. After the extirpation of some small fibrous or 
encysted tumours in the substance of the parotid, tlicre is often a great tendency 
to copious secondary hemorrhage, requiring pressure, or even the ajjplication 
of the actual cauteiy, lor its an'est. 

If the tumour, though non-malignant, have been allo\vcd to attain an 
cnonnous size, developing at its deeper attachments as well as supedicially, 
with large lobes lying behind and imder the ramus of the jaw, in close relation 
with the pharynx, the internal carotid, and jugular vein, it will not bo prudent 
to attempt its removal. 

Ezcisioii of the Parotid Gland itself is occsisionally spoken of, but is very 
rarely ii' e\ er done. I believe that in most, if not all, the cases in which it is 
stated that complete removal of this gland has been accomplished, tumours 
overlying and compressing it have been mistaken for it. It is evident that a 
diseased parotid could not be removed without the division of the external 
•carotid artery and facial nerve. 

TUMOUBB OF THE NECK. 

Growths, Simple and Malignant. —Besides tumours in the parotid region, 
Fatty. Fibrous, Glandular, and Encysted Growths are not unfrequcntly met with 
in the Submaxillary Space, and in the Triangles of the Neck. In these situations 
they may occasionally attain a considerable size, though they seldom extend 
veiy deeply, being superfipial to the deep fascia. Hence, when the integuments 
mid superficial structures covering such a growth are divided, it may be insu¬ 
lated with sufficient facility, its fixity being in a great measure due to its being 
boimd down by the investing fascia, rather than to its having contracted deep 
adhesions. Occasionally, though rarely, a slowly growing tumour develops 
deeply in the anterior triangle of the neck, lying between the stemo-mastoid, 
the trachea, and the pharynx, possibly even under the carotid sheath, with the 
artery pushed on one side, or even running over the anterior convexity of the 
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f^owth. In such cases, the question of removal requires to be approached with 
the utmost caution. If the tumour be movable abo\’e the vessels, it may 
generally be taken out; if it lie below the sheath, even though not fixbd to the 
spine, its extirpation is not practicable. Before determining ujjon the removal 
of a tmuour situated in one of the triangles of the neck, it is indeed always very 
necessfvry that a diagnosis of its nature be effected, arid that some opinion be- 
formed of the probable extent of its deep attachments. 

The first point to ascertain is whether it be simple or malignant. If simple, 
it will usually have been many years in growing; it will be hard but not 
stony, lobulated or somewhat square-shaped ; the patient’s general health being 
good. It will generally be found to be movable, though not perhaps to any 
great extent, and will present no sign of incorpoi-ation with neighbouring 
structures ; the fibres of the platysma will not appear to spread over it, and the 
stemo-mastoid muscle may be traced to one side of or below it. In such 
circumstances, removal of the tumour may be imdertaken by any Surgeon 
possessing a fair share of anatomical knowledge and manual skill, with every 
prospect of success. But if the tumour be of stony hardness, have implicated 
the skin, and be immovable, the w'hole head being moved on any attempt at 
drawing it aside, if it be ill-deliued under the jaw and ear, or rapidly growing, 
soft and i)uliiy to the feel, deeply seated under the angle of the jaw, evidently 
below the jdatysma and deep fascia of the neck, and i) 0 ssibly beneath the 
sterno-mastoid, then no attempt at extirpation should be undertaken, as the 
mass could either not be removed with safety, or, if it were by any possibility 
extirpated, the already existing contamination of the neighbouring parts woidd 
certainly lead to a speedy recurrence of the disease. 

In removing siihmaxiUary a free superficial incision nearly parallel 

to the margin of the lower jaw, but below this, will usually allow ready 
extirpation of the mass. In these operations the facial artery is generally 
sufficiently under cover of the bone to escape injury, but there may be, and 
usually is, free x^enous htemorrliagc. 

Hydrocele of tlie Heck. —A peculiar cystic tumour, hydrocele of the neck, 
has been described by Maunoir and Phillips. The disease usually appears in 
the posterior inferior triangle, forming a rounded tumour, smooth, tense, and 
elastic, miilocular in some cases, multilocular in others, and filled with a yellow 
or chocolate-coloured scro-albuminous fluid. It may attain so large a size as to 
interfere xvith deglutition and respiration. The largest I have seen was of the 
size of an orange. The skin covering this tumour is not discoloured, in some 
eases of natural thickness, in others thin and expanded, so as to give a bladder¬ 
like appearance to the growth. 

The Treaimmt of this tumour consists in tapping, when complete collapse of 
the cyst takes place ; which, however, will soon fill again. A permanent cure 
may be effected by injection with iodine, or by passing a seton across. 

True Hydatid Tumours will sometimes form in the neck. A w-Oman was 
under my care at the Hospital for a hydatid tumour of the liver, which I 
tapped j seven years aftenvards she presented herself with a thin-walled 
elastic semi-transparent tumour in the posterior inferior triangle of the neck, 
about the size of an orange. This I tapped, and found it to contain clear 
serous fluid, with the remains of echinococci. In another case, that of a 
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lad aged about 18 , otherwise healthy, I removed a hydatid tumour as large 
as a shaddock from the nape of the neck, whero*it was deeply seated mider the 
trapezius, growing apparently from the substance of the complexus or splenius 
capitis muscles, and lying close upon the cervical spine and the occipital bone. 

Ziulargemeut of the Eymphatic Glands of the neck, terminating either 
in chronic induration or in abscess, is of such common occurrence as to con¬ 
stitute perhaps the most frequent form of glandular enlargement. The tumours 
thus formed present nothing peculiar in their progress or treatment Avhen 
occurring in this situation ; except that Avhen abscess forms it should bo opened 
early by a small incision, and in such a direction, con-espondiug to the natural 
folds of the skin, as to lea^■e as little scarring as possible. 

BnoNCHOcumi:. 

I'he thyroid gland is subject to A arious simple chronic enlixrgemcnts, which 
commonly go by the name of Bronchocele, or Goitre. These may divided 
into four distinct forms. 

1. Simple Hypertrophy. —The thyroid gland may be simply hyjiertrophied, 
and may then attain a very considerable size ; in some cases forming an 
immense lobulatod tumour on the forepart of the neck, such as is met with in 
A'arious districts of this country and of the continent, more especially in the 
Talleys of the Alps, in which the disease is and has been endemic for ages.* 
In the majority of instances, however, in England, the tumour is of but very 
moderate size, commencing at- first as a mci’c fulness and unilbrm or rounded 
enlargement of the isthmus, or of one of the lateral lobes of the thyroid gland, 
and gradually increasing, until perhaps, by the pressure of the growth confined 
between the stemo-mastoid muscle and the deep structures of the neck, the 
A'oiee becomes croaking and harsh, and respiration and deglutition seriously 
affected. It is seldom that the bronchocele distorts the structures of the neck 
to one side ; but this may happen. Thus I have seen the larynx and trachea 
pushed completely OA’cr to the left, forming a long convexity in that direction, 
whilst the carotid sheath on the right side was thnist behind the stcriio- 
mastoid muscle. 

There is a remarkable connection between tumoms of the thyroid gland of , 
this kind, and a general anicmic condition of the system. In London nothing 
is more -common than to find a certain degree of bronchocele in pale and 
bloodless women and girls; indeed, so frequent is the coincidence that it is 
impossible not to regard it in the light of cause and effect. Great prominence 
of the eyeballs is frequently associated with these conditions. In practice we 
constantly observe this triple clinical combination, riz., anmmia, exophthalmos, 
and bronchocele; and the connection of these has been commented on by 
Graves, Basedow, Sichcl, White Cooper, Aran, JBegbie, and numerous other 
practitioners. The anaemia here is the link between the bronchocele and the 
exophthalmos. In cases of bronchocele uncomplicated with anajmia, the pro¬ 
trusion of the eyeballs is not met with. Thence, as anaemia is more common 
in women than in men, the exophthalmic bronchocele is most frequent amon^t 
females. 

2. Cystic Bronchocele is due to the development of cystic tumours in 

* Quls tumidum Guttiir miratur in Ali>ibus ? 
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the thyroid gland, cither associated with, or occurring independently of, general 
hypertrophy of it. These cyste may be single or multiple. When single or of 
large size, as in Fig. 561, they usually contain clear serous 
fluid. When multiple, they are filled with a fluid that presents 
the ordinary characters of altered blood, being dark, 
grumous, or like coffee-grounds, and have often cauliflower¬ 
like excrescences projecting into their interior. They 
appear to be of the nature of haematomata, and occur in- 
dei)endcntly of anasmia in persons otherwise perfectly 
healthy, and more commonly in young women. 

S. Fulsatiug Bronchocele is occasionally met with. 
The pulsation, Avhich is excentric and distensile, is syn¬ 
chronous with the heart’s action, and evidently due to the 
vasculai’ character of the tumour itself. This form of 
bronchoccle is sometimes conjoined with the cystic. When 
it is confined to one lobe only, care must be taken not to 

Fik, 501. — Ovst fif , -I v 1 I • • T *^-1 

Tiiyroid, (umuiuiiug conTouud thc beatings With those of carotid aneurism ; a 
(icar Serous j hn<i. mistake wliich I havc known to occur. Thc diagnosis of 
the two affections has been adverted to at p. 81), Vol. II. 

The Causes of bronchocelc have beoi much discussed, both professionally 
and popularly. The most generally received beliei' is, that the disease is 
directly occasioned by some impurity in, or peculiarity ofj the water that the 
patients drink ; and it has been supposed that water coining through chalk or 
limestone is particularly apt to occasion bronchocelc in this country, and that 
water resulting from melted snow is its occasioning cause in Switzerland. 
But these ideas are groundless. Hard water is drunk lai'gely in this country 
in districts where no bronchocelc occurs, and snow-w'ater is never used in 
Switzerland ; spring-water, and that of the purest kind, being the only kind 
that is drunk. It would aj)pear that air and locality ha^•e much more to do 
with the occurrence of bronchocelc than water. In mountainous countries 
the disease occurs almost entirely amongst the inhabitants of valleys, where 
the air is moist and stagnant; the inhabitants, especially, of valleys tliat run 
north and south, into which the sun does not penetrate readily, or for many 
hours in the day, which arc always in the shade of neighbouring and over¬ 
hanging mountains, are especially prone to it. This is well known to be the 
case in Switzerland, where the disease is endemic ; so also in large towns, it 
chiefly occurs amongst the poor who live in cellars and kitchens, or damp, 
iU-ventilated streets and comets. AVhen it is met with in the richer classes, it 
is mainly found amongst children and young jieople shut up in school-rooms 
or devoted to a sedentary and indoor life, unnatural and prejudicial. It is 
rarely, if ever, met with ainongst those who lead open-air and active lives. 
Bad food and low living no doubt conduce to it. The tendency is probably 
hereditary in some cases; when associated wth idiocy, constituting that 
wretched condition “ cretinism,” it undoubtedly is so. Every race of men is 
liable to bronchocele, and it occurs in aU latitudes, from the Arctic region to 
the tropics. Thus Frankhn found bronchocele amongst the inhabitants of 
the polar regions, and Mungo Park amongst those of the interior of Africa. 
In this country it is most common amongst women. 
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Teeatmlent. —The treatment of bronchocele must vary according to the 
size and character of the tumour, and the constitutional condition associated 
with it. Wlien small, and associated with anaemia, and of comparatively 
recent formation, it is best treated by improving the general condition of the 
patient. This may be done in various ways : by the administration of good 
food; by change of air from a low and damp to an elevated and dry and 
healthy situation. The change to a higher, and drier, and more airy locality 
has been much insisted on by those who have studied the disease in those 
valleys of Switzerlimd in which it is endemic ; and establishments have been 
erected several thousand feet above the level of the sea, on mountain-tops, 
with the-view of curing patients thus aifected. Guggenbiihl has been particu¬ 
larly successful in these endeavours. In towns, the patient, if living on the 
basement floor, should be moved to the upper storey, if possible, and should 
be eircouraged in habits of outdoor rather than of sedentary or indoor occu¬ 
pations. Besides these hygienic measures, which are of the first importance, 
the disease may be treated medically by tlic administration of iron internally, 
•csi)ccially the iodide, with the external api)lication of iodine or of iodide 
of lead ointment. Indeed, in the soft bronchocele occnri’ing in anmmic 
-exophthalmic females, iron is of the utmost service, and acts Jihnost as a 
si>ecific. 

In bronchocelcs of large size, hard, and uucouuected with anmmia, the chief 
reliance is to be placed on tlie I'ree and continuous use of iodine internally as 
■\vcll as externally. The iodide of potassium is the best form in which to give 
the iodine internally. The cpiantity of this medicine should bo gradually 
increased, until from 20 to i)0 grains arc given three times a day, cither alone, 
in milk, or in combination with some i)reparation of iron. The iojlide is pro¬ 
bably the best. But iron is A ery necessary in all the amemic and exojflithalmic 
forms of the disease. Iodide of lead and compound iodine ointment may be 
used with advantage. It has been recommended by Mouat that the biniodide 
•of mercury ointment (10 grs. to the ounce) should be well rubbed in for 
several days ; and then, the tumour being covered with it, the patient should 
be exposed to the strong heat of a mid-day summer sun. This method of 
treatment, which is said to have been extremely successful in India, has not 
been tried in this country to a sufficient extent to enable an opinion to be 
formod of its merits. In some instances 2 >^essure has been of use, especially 
in conjunction Avith the iodine inunctions ; though it is not so easy to apply 
this means, and any considerable degree of it can necessarily not be borne, on 
account of the increased difficulty of respiration that is thus occasioned. In 
fact, the compression exercised upon the tumour by the sterno-mastoid muscle 
in some of these cases is occasionally so considerable that it becomes necessary 
to di\ide its tendon subcutaneously, in order to relieve the trachea from the 
constriction to which it is subjected. When the tumour is chiefly cystic, the 
fluid contents may be drawn olF by tapping, and an endeavour may be made 
to cause the cysts to close by inducing inflammation in them by the injection 
•of tincture of iodine. When bronchocele is very large, and \'cry chronic, to 
absoiption cannot, I think, be expected to take place by these or any other 
means 5 and the question then arises as to the propriety of having recourse to 
operative interference. The introduction of a seton across the tumour is 
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occasionally attended by beneficial results. This operation, however, is not 
unaccompanied by danger; a patient in the neighbourhood of London, on 
whom it was being performed some ycai’s ago, lost his life by the pmicturc of 
a vein at the root of the neck, into Avhich air was spontaneously admitted. 
Injection of percUorideiof iron by means of the syringe figured at p. 03,5, 
Vol. I., is likely to be of service in some cases of very vascular and pulsating 
broncliocelc ; but it is not without the special danger of forming a plug in the 
circulation, and rapidly fatal embolism has ibllowed its use. In one instance 
of pulsating bronchocele in which T employed it, although much local inflam¬ 
mation and deep-seated suppuration wore induced by it, the patient was in the 

end materiallv benefited. 

■/ 

Idgatnre of the Thyroid Arteries has been practised by some Surgeons, 
with, it is stated, a certain degree of success. The difficulties and danger of 
the operation, the uncertainty of its results, and the readiness with which the 
arterial supifiy would be forwarded to the tumour from other sources, haA C 
caused it to but little resorted to by Siu’geons of the present day. In one 
case of pulsating bronchocele in which 1 had recourse to this treatment, no 
benefit resulted from it. 

XSzeision of the Tiimour is seldom to be thought of; the disease, even 
though of large size, not being usually detrimental to life, and the danger of 
the operation itself extreme. The vascularity of the tumour is so great, and 
the arterial supply that it receives from both sets of thyi-oid arteries so 
abundant, that any attempt at extirpation must generally be attended by such 
profuse hmmorrhage as necessarily to endanger the patient’s life, and jjerhaps 
to prevent the completion of the operation. Cases have, it is true, occurred 
to lloux, WaiTcn, (Ireene, and others, in which large bronchoceles have been 
successfully extirpated ; but these oijerations must be looked upon as altogether 
the exception in the treatment of the disease ; and instances arc certainly not 
often met with, in which a Surgeon would think it jjroper to undertake so 
serious a procedm’C for an aftbetion that is not necessarily mortal. Cases, how¬ 
ever, occasionally occur in which, Irom pressure on the trachea, oesophagus, 
and jugular vein, the dyspnma is so excessive, the dysphagia and vertigo so 
serious, that there is no escape from death except by the I’emoval of the 
tumour. In such cases I hav'c more than once been tempted to reipovc large 
pendulous pedunculated bronchoceles, but close examination has satisfied me 
in all such cjises that the pedicle of the tumour w'as so vascular, containing 
large arterial and venous branches, and so intimately connected with the 
sheath of the carotid, stretching under the sterrio-mastoid, which was expanded 
over it, that no operation could be safely undertaken. But cases have occurred 
in which operation has been successfully practised; and of all the methods 
ibr the removal of enlarged thyroid gland, P. H. Watson’s operation is 
probably the safest in execution, and most satisfactory in results. It is done 
as follows. A free lineal* incision is made in the mesial line from the upper to 
the lower end of the tumour, the fascia being as freely opened as the skin; but 
the delicate fascial investment of the thyroid gland, which is a prolongation of 
the sheath of the thyroidal vessels, should be left intact. The vessels on each 
side of the tumour, superior and inferior thyroidal, are then to be securely 
ligatured within their sheath, by passing an aneurism-needle through this, and 
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tying them cn masse. It is of the first importance that the vessels be tied 
in and with their sheathing envelope; lor, as Watson haily observ es, if this 
be not done, they will be found to be so fragile as to risk being cut through by 
the ligatures. After the ligature of the four sets of supplying vessels, the 
cellular capsule of the thyroid should be opened by being scratched thi’ough in 
the mesial line, and the mass removed with care and delicacy, all attachments 
being divided by blunt-pointed scissors. The prineiival danger, besides the 
hasmorrhage, would probably consist in the adhesion of the tumour to the 
sheath of the vessels, more particularly the internal jugular vein. In one 
case referred to by W. Clrccne, this vessel was wounded. 

4. Acute Broucliocele is a A^ery different disease from the last. It is 
of rare occurrence, but has been met with both sporadically and epidemically. 
In this form of the affection the thyroid gland imdergoes rapid enlargement, 
attaining to the size of the fist or larger in the coui’se of a few days or weeks. 
Both lobes and the isthmus become affected. Owing to the rapid enlargement 
of the thyroid body, the fascia- of the neck (sovering it docs not expand with 
sufficient rapidity; and the consequence is that the subjacent parts, as the 
trachea and recurrent larjuigeal nerves, become compressed, so that respiration 
is seriously impeded, intense dyspnosa sets in, and death from asphyxia may 
result in the course of“ a few weeks. It is difficult in these cases to know how 
to save the patient ; for tracheotomy is impracticable, owing to the manner in 
which the tumour dips doAvn behind the sternum. In such cases, tapping the 
tumour in different places, and the division of the fascia of the neck covering 
it, Avould give relief, and afford time for the action of remedies. 
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CHAPTER LVI. 

—♦— 

OPHTHALMIC SURGERY. 

[This Ohayter lias been written and contributed by J. F. STRBATFEILD, F.ll.O.S., 
Surgeon to the Itoyal Ijondon Otilitludrnie Hospital, Moorfields, anl Oplithaliiiic 
Surgeon to University College Hospital.] 

OPEEATIONS ON 'THE EYE. 

OpiiUATiONS Oil the eye tu’e in many ways peottliar. They sjiecially demand 
an accurate knowledge of the anatomy of the parts concerned, of their relative 
connection and position. In eye-ojicrations, any small error in estimating the 
rolationshiiis of the delicate parts constituting the organ of vision is much more 
likely to be injurious than in operations on other parts of the body. Again, 
as the eyeball is enclosed in dense firm membranes, capable of little or no 
extension, inflammation is fraught with very much danger to the future 
integrity of the parts. An external opening made into the globe in all 
probability soon heals ; but the parts w'ithin, if there lie inflammation, are 
perhaps in so much the greater danger ; and, as the ch-cumfereuce of the globe 
is limited, the inflammation is so much the more and more continually 
aggrai'ated. The re-absorption of iufiiimmatory etiusiou, and the return to the 
healthy state, are hindered by the unaccommodating nature of the sclerotic 
and cornea. The optic nerve will give Avay, after some time has elapsed, in 
any case of intraocular pressure, Avith, of course, serious injury to vision (see 
Glaucoma, p. 438). The sclei'otic or cornea may allow extension ; and a corneal 
or sclerotic staphyloma, when these structures hax'C been weakened and dete¬ 
riorated, is formed, but x'ery slowly, and the bulging is a jiermanent deformity 
almost always very seriously interfering with good x'isiou. Inflammation 
of the eye, as of other parts—such as the testis—^which are enclosed in inex- 
tensible fibrous coverings, is attended with pain in proportion to the unyielding 
nature of the envelope ; but the fmictions of the eye are more readily de¬ 
stroyed, and we cannot in the same way relieve tension by strapping or by 
simpte incision, nor can we so well apply cold externally. If one eye be 
destroyed by internal inflammation, especially of a traumatic nature, whether 
accidental or surgical, the other will not improbably follow it and also become 
blind by a peculiar “ sympathetic inflammation,” to which the eye, among 
duplicate organs, is specially liable. In some cases this is almost certain ; so 
that the Surgeon has then further a clear duty to perform. Inflammatory 
effusion or suppuration within other organs, is followed generally by much 
j[ess destructive results as regards the integrity of the whole ; in them, abscess 
probably soon findi a harmless outlet. A few ophthalmic operations, espe¬ 
cially on the parts around the eye, resemble operations in similar cases iu 



OPERATIONS ON THE EYE. 


413 


ordinary surgery, and are done according to general rules given in other chap¬ 
ters (see Chapter LVIII.)- 

It used to bo always remarked of the diseases of the eye that, c^'cn of many 
of the internal changes, iritic, cataractous, &c., it was no small advantage that 
wc could sea their progress, and ’that their study was instructive inasmuch 
as it was the more certain. With the ophthalmoscope our advantages are 
tenfold increased, and we may seo morbid processes existing oven in the 
choroid or sclerotic coats, in the retina and optic nerve. Amaurosis is an 
almost obsolete term, or is, as before, at any rate restricted to those (now com¬ 
paratively few) cases of blindness in which we cannot sea any morbid change— 
to nerve- or brain-diseases more or less affecting vision, and of which, even 
with the ophthalmoscope, we can find no evidence. But the ophthalmoscope 
has not added mxich to our pov/ers of surgical treatment of eye-diseases. With 
its aid, detached retina has been evacuated and foreign bodies or cysticercus 
removed from the vitreous chamber. With it, also, wo can often make a pre¬ 
vious examination to find if ffiere be any deep-seated disease to mar the good 
result otherwise to be expected of operation. If we include in the term oph¬ 
thalmoscopic examination the lateral focal illumination of an eye by a convex 
lens and artificial light, our prognosis is of course by this often very much 
assisted in any proposed surgical interference, as it is in the diagnosis of many 
of the diseases, but only of those whose progress could bo less perfectly seen 
and Avatched years ago, before the ophthalmoscope was invented and the lens 
used in this way,—the iritic, cataractous, and other cases of disease, not very 
deep-seated, above mentioned. This concentrated side lighter oblique illumi¬ 
nation, has been used in some operations uitliin the eye, such- as those for the 
removal of foreign bodies hi the iris or anterior chamber,* at the time »f the 
operation, as Avell as for the diagnosis and prognosis generally of these and 
other cases. 

Ferformauoe of Operations on the Eye. —Nothing by way of gaining 
eiJperiencc in eye-ojierations is of much account, except actually operating on 
the patients themselves. Short of this, it is most valuable to watch, carefully 
the operations of others. In eye-surgery, practising operations on the dead 
subject is of little or no good to the beginner. When, in general surgerj", a 
limb is to be removed, it is amputated at a distance from the scat of the 
disease ; or, if an artery is to be tied, it is secured at a place remote from 
the aneurism, so that such operations may well be practised on the dead 
subject. But, in eye-surgery, we can never operate at a distance from the 
disease ; either we are immediately concerned in the part that is diseased or we 
are close upon it, as in removing an opaque lens, or in performing iridectomy 
on an adherent iris. Squint operations (tenotomy), extirpation of the eyeball, 
tapping the cornea, slitting the canaliculus, and some of the first steps of the 
more important eye-operations, such as the making a section of the cornea, 
may be practised on the dead subject; but, as to all the rest, it is mere waste 
of time. 

Almost all operations on the eye are done with the patient lying on a hard 
couch, not quite so high as an ordinary surgical operating table, ivith a hai^ 
pillow to raise the head of the patient a little, and comfortably. The foot 
of the couch is in a window, facing the north if possible, and giving a good 
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light. The Surgeon stands behind the head of the patient, so as to use 
botli hands conveniently, and to be out of the way of the light. A towel 
spread on the pillow is thrown from behind forwards over the patient’s 
head, as far as his forehead, and this, at the temples, may be held, if neces¬ 
sary, on each side, by the hands of an assistant. In some cases the wrists of 
the Surgeon may be brought, on each side, up against the temples, to steady 
the patient’s head when he is passive under chloroform. In eye-surgery, the 
arms are seldom required to be moved whilst actually operating. In these 
minute operations often the fingers only, seldom more than the hands as well, 
arc necessarily changed from their first position. Perhaps some pronation and 
supination of the fore-arms may be l lied for ; but, the patient being under 
the influence of chloroform, his heaaeVen then may be steadied or rotated or 
moved from side to side, as may be best, by resting the wrists against the 
temples of the patient. Even the ordinary internal squint-operation may be 
done from bcliind the head of the patient; but, in this case, the Surgeon is in 
a better position when he is sitting on the erfge of the couch, on the side 
opposite to that of the eye about to be operated on, so that he may be as 
little as possible in his omi light. In either position, whether from behind or 
on one side facing the patient, he will, for one or the other eye, if both should 
require to be operated on, have to cross his hands, if not so ambidextrous 
that he can use the scissors with his left hand. And, in this particulai' 
operation, that the Surgeon is in an unfavourable position as regards light is 
of little importance to him. In using the spring-wire stop speculum to keep 
open the lids, it is a point worth remembering that, chloroform not being 
used, less pain will have to be borne by the patient, if, when the speculum has 
been allowed to ojxfti to the widest extent, it bo then a very little closed and 
then so much fixed open. In many very trifling operations a speculum is 
often used, when chloroform is quite unnecessary, and when the insti’umon 
would not be wanted at all by a practised operator, who prefers his fingers. 
The same remark often applies to the use of forceps, for fixing the eye (sec 
Tapping the Cornea, p. 4."!). It is well if the fingers can be made to answer 
the purposes of speculum and forceps ; but such pressure on the globe of the 
eye with the fingers as is required, when they are employed not only to keep 
the eye open, but to fix the globe, would be dangerous in any case in which 
any considerable opening is to be made in the coats of the eye, as in some of 
the cataract o]vcrations, iridectomy, &c. Operations on the eyelids and con¬ 
junctiva, the skin, and mucous membrane, arc probably very much more 
painful than arc any of the internal operations on the eye: therefore an 
anrcsthetic may be used in such cases for the sake of the patient. In the 
major (internal) operations on the eye we must use the anaesthetic very much 
for the advantage of the operator; to whom any little movements of the 
patient, during an operation, are a great inconvenience, if they be not actually 
dangerous to the result. 

In testing the amount of vision of a cataractous or otherwise blind eye (so 
caUod) we must cover the other. So also, to pi’oduce perfect seclusion of an 
eye, whether after operation or not, we must cover both; because the two eyes, 
their irides, and the muscles of the globe, act together. And whenever a 
shade is ordered, it should be over both eyes. Of eye-bandages, the best, unless 
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much pi’essure bo required, is Licbreich’s, which consists of an oblong piece of 
knitted cotton with a piece of tape sewn.to it at one end, and at the other two 
such tapes, which are joined, and have beyond them another single tape. The 
two tapes are put one above and the other below the occiput to steady the 
bandage, and the two single ends of tape are tied together, as tightly as may 
be required, round the head. If common bandages be employed, the two ends 
may be tied in a knot on the side of the head opposite to that of the eye 
affected ; or, the two ends being split for a short distance, the two lower half 
ends may be tied above the occipital protuberance and the two upper ones 
below it. Tlie object is to employ no more lengtli of bandage than may be 
required, and to prevent the bandage fi*om becoming shifted. A narrow 
flannel bandage, long enough to be pass#f^many times round the head, is the 
best bandage Avhen pressure on an eja is required. 

OPBJBATIONS ON THE ETEliIDB. 

We arc here only concerned in those operations which are, at least to some 
extent, peculiar to the eyelids. 

Tumotixs. —Of tumours there are here, as elsewhere, many kinds. 

MoUuscum is very common about the skin of the eyelids. This is best 
treated by thrusting a sharp-pointed knife through the tumour, with the back 
of the knife towards the base, and cutting otitwards so as to divide the upper 
half of the growth. Then Avith the ends of the two thumb-nails, one on each 
«ide, pre.ssed together beloAV the base of the tumour, the whole is turned out 
easily at once. 

A Sebaceous Tumour, often containing hairs, is of frequent occurrence, 
especially at the upper and outer margin of the orbit. It should be dissected 
out altogether. It is generally very difiicult or impossible to remove the 
Avhole without opening or bursting the sac. 

The common Tarsal Tumour, as it is called, probably has its origin in 
disease of the Meibomian glands. If left some months, it may become as 
large as half a pea ; and then it suppurates, and at last bursts on the con¬ 
junctival side of the lid. It should be opened as soon as, AA^hen the inner sur¬ 
face of the lid is exposed, the situation of the tumour is shown by a greyish 
semi-transparent sjAot. Of course, if it have suppurated, it should be opened. 
By two punctures a crucial incision is made in the more transparent part of 
the tumour, and the whole soft contents are squeezed out with two fingers. 
The contents arc probably firm, and cannot be evacuated, if the semi-trans¬ 
parent spot do not appear. 

Ptosis. —The muscle that should raise the upper lid is sometimes per¬ 
manently paralysed, and then it may be notieed that the occipito-frontalis 
muscle of the same side^ in endeavouring to raise the lid, has .coriaigatcd the 
skin of the brow, on the side of the paralysed muscle. Hence, in order to 
make more use of this new action of the occipito-frontalis, an operation is 
sometimes employed when all else has failed. It consists in the remoA’al of 
a horizontally oval piece of skin and some subcutaneous parts of ihe part 
•of the upper lid, of a sufficient size to allow the upper lid to cover the globe, 
and yet, when the patient lifts his brows, that the cornea may Jje readily un- 
•covered. A fold of the skin is seized A\ith forceps at the place from which 
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it is to bo taken ; and if it seem to raise the lid enough, and not too much, 
it is cut away with scissors to just that extent, and an oval wound is left. 
The loose and vascular skin of the lids will very soon heal without the 
application of sutures. 

Tinea Ciliaris is very common, but only among the very poor. Great 
cleanliness is required. The eyelashes should be kept cut as short as possible, 
for the better application of any ointment or lotion that may be prescribed, and 
for the more effectual removal by bathing of any accumulations of discharge 
from the edges of the lids. In chronic cases those dried accumulations should 
be at once removed by bathing and xviping, or xvith forceps, and, the lashes 
being cut close with scissors, the excoriated parts beneath lightly touched, at 
intervals of a week, xvith the solid nitrate of silver. The edges of the lids 
should be kept greasy always, meanwhile, with the citrine or some other 
ointment. 

Trichiasis. — I'rkhiasis is an ingrowing of some of the lashes, as distin¬ 
guished from Entropimi, which is an inturning of the xvhole lid. In both, the 
lashes are in contact with the globe of the eye ; but in entropion the lid may 
be temjiorarily rectified and held in proper position, and the lashes are not 
then turned in ; w^hcrcas in trichiasis the eye cannot be freed from the lashes 
that ai’C in contact with it without the lid being drawn away, apart from the 
globe of the eye, as it is abnormally in Ectropion. 

Causes .—Of the causes of trichiasis the cjommonest is, perhaps, the treat¬ 
ment of “granular” lids by solid caxxstics applied too exchxsively to the 
lining membrane of the lid just within the margin, w’hercas any local appli¬ 
cations of the kind should be, at least equally, applied far back. (In these 
cases entropion and trichiasis are often combined—see “ Entropion.”) Vas- 
cixlar nebula and pannus may then \'ery probably result from the irritation ; 
first, of the granular conjunctiva, and, secondly, of the superinduced trichiasis. 
It is, perhaps, because gramxlar conjunctiva chiefly affects the upper lid, that 
trichiasis most often occurs in it, and so, of course, pannus appears first at the 
upper part of the cornea. As to the so-called IHstichiasis, the disease has no 
real existence ; there are no cases in which two rows of lashes exist separately. 

Cases of trichiasis vary so much, and the modes of operating arc necessarily 
so various, that only a few of the operations can be here detailed, and a few 
practical facts noted. The practice of pulling out the ingrowing eyelashes is 
worse than useless ; because they only grow again, the hair-bulbs being left. 
The case is therefore only temporarily relieved, and, in the end, vascular 
nebula of the cornea and consequent blindness are produced by the constant 
mechanical irritation of the inverted eyelashes. Lashes should only be pulled 
out as a temporary expedient. Patients sometimes come to the hospitals, 
almost blind, who have been taught by Surgeons to practise the pulling out 
of their ingrowing lashes ; they have done it for years, they have their own 
tweezers and looking-glass for the purpose, they are relieved each time 
temporarily, but, far from being cured, are always by little and little becoming 
worse. Again, they not unfrequently break off the lash, and then the broken 
end causes more irritation and pain than the whole lash had done before. An 
eyelash, when it is to be pulled out, should bo properly seized, near the akin, 
with broad and rough-ended forceps, and very steadily drawn in the direction 
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in which it grows. But a patient wll twitch it out quickly with his tweezers 
at right angles to the direction of the growth of the lash, and so it is Tcry 
liable to be broken off. 

If only one or two lashes grow in they may be pulled out, once or twice, in 
the hope they wdll not grow again, nor again be so misdirected. But if many 
lashes grow in, or if a few only be always growing in, they must either be 
excised w’ith their hair-bulbs, or an attempt must bo made, by producing 
cicatrisation, to gh’o a right direction to their future growth. The latter 
operation, being more tedious and less certain in its results, is not worth per¬ 
forming, except on young jiersons or those to w'hom personal appearance is 
important. When the hair and hair-bulbs are extirpated, the whole row of 
lashes of each lid operated on should generally be removed, though some 
only here and there be im'crted, unless those Avhich are turned in be all at 
one part of the mtirgin of the lid. In such a case, a small round i)icce of the 
skin and all the structures down to the cartilage may be excised, close to the 
ettije of the Ikl, so as to expose the roots of the inverted lashes, and the lashes 
drawn outwards with many fine sutures, inserted wherever they seem to be 
most required ; after Avhich the scar may effectually evert the ingrown lashes. 
If the whole row of lashes, or, perhaps, CA cn if some all along the edge of the 
lid, be growing in, a similar operation to that last described, but extending 
the whole length of the margin of the lid, may be done. If this should fail, 
the lashes may afterwards be wholly extiipated. The excision of a part of the 
row of hair-bulbs is very often unsatisfactory, because the subsequent cicatri¬ 
sation at the extremities of the Avound Avill often draAV in and invert some of 
the nearest lashes of those rightly directed. 

Excision of Hair-bulbs is thus done. A forceps {comjyressorium), haAung 
for its loAA'er blade a slightly curved plate of 
metal, has this blade placed under the lid, 
betAveen it and the globe. The other blade, 
the skin of the lid being drawn away from its 
margin, is then brought doAvn upon the outer 
surface, and is screwed doAA'n, so as to steady 
the eyelid betAA-cen the tAvo blades and hold it 
just firmly enough to control the bleeding, 

Avhich in any operation on the eyelids is liable 
to be considerable and troublcsojne. This 
upi)er blade, to admit of operating, unlike the 
loAver one, is but a skeleton, leaving all the 
centre of the lid and its margin, on the outer 
side, exposed (Fig. 5C2). With a scalpel, tAV'o 
incisions are made along the margin of the lid, 
one on «each side of the row of eyelashes, 
carefully including aU of them ; the knife, for 
both incisions, being held in the direction of 

the growth of the lashes and made to cut ., _ ., 

deeply. The ends of the incision are curA'ed '~*^o72air-Duite. 

into each other, and then the piece of skin, 

&c., including the lashes, is detached altogether Avith scalpel and forceps, 
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The inner of the two horizontal incisions is the important one. It must 
be made, with a firm, hand, within every ingrowijig eyelash, but in a 
regular curve, so as not to make an irregular edge to the lid. This incision 
often carries away with it a longitudinal strip of the cartilage, which gives 
shape to the lid. It should not trench on the conjunctiva or on that aspect 
of the lid. Then, if any of the bulbs have been cut through and are left, they 
should be removed : they are easily seen in the wound as little dark points. 
No sutures are necessary ; the skin of the lid is abundant. 

Symblepharon, etc. —When the palpebral and ocular conjunctive or the 
margins of the lids have become united, the bands may be divided, and, to 
hinder their reuniting, their cut surfaces may be touched with nitrate of silver, 
oiled lint interposed, and a probe passed along the track of the wound occa¬ 
sionally. But, unless a probe can be, in any such case, in the first instance 
passed freely under the bands, so that they may be isolated, they will probably 
reunite to such an extent, that the operation will have been almost useless. A 
better plan, perhaps, than dividing the band when the union is inconsiderable, 
is to tie a strong ligature, passed beneath such a band, around it, and then let 
it drop out in the course of time. If a probe cannot be passed under and 
around the adherent surfaces, or union of the edges of the lids, it may be first 
of all advisable to pass a few silk threads, to be secured and left for some weeks, 
so as to make a fistulous track which shall be the limit to which it is intended 
to free the lid, when the parts united are afterwards cut through. 

Entropion. —If, in a lax state of the lids, as when a patient has lately become 
thin, anything should excfte the action of the orbicularis muscle, those fibres 
next the edge of the lid not unfrequently cause it to become rolled^ inwards ; 
and then the irritation of the lashes against the ocular conjunctiva tends always 
to aggravate this state of the parts, set up, accidentally as it were, in the first 
instance, by some other irritation. This abnormal condition is most commonly 
seen in the lids of old people, and especially in the lower lid, which is kept out 
less than is the upper lid, by the convexity of the globe of the eye. For in¬ 
stance, it is a not unfrequent occurrence, and must be looked out for, and at 
once remedied if it occur, after the operation for senile cataract. The lids of 
old people contain but little fat, the skin lies in many folds, and after an opera¬ 
tion, the skin of the lid is bathed in tears, and so the more easily becomes in¬ 
verted ; very often, too, water-dressings are applied. Some slight irritation or 
pain produces—^voluntarily or involuntarily—^an extra contraction of the orbi¬ 
cularis, and the edge of the lid is tilted inwards. Though the irritation of the 
lashes is, in these cases, very much less than might be expected, and is not at 
all comparable to that arising from trichiasis or entropion in younger persons, 
in whom the lashes are stifier or grow irregularly, the orbicularis is stronger 
and the lid altogether firmer, it must be closely looked for and prevented. 
The patient should be taught, when the inversion occurs, to put his finger on 
the skin of the lid, and so pull it down and replace the inverted edge of the 
lower lid and the lashes. Water-dressings must be avoided. Very probably, 
however, this will not be sufficient; and then, the skin of the lower lid being 
drawn down and well dried, some collodion should be painted along the edge of 
the lid with a large brush, and the parts kept still until it is dried. If this be 
insufficient to remedy the abnormal condition, the following operation, applicable 
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also to many cases otherwise originating, in which tlio skin of the lid is abun¬ 
dant, should be done. An oval piece of the skin of the h'd, qtdle close to the 
margin, must be excised horizontally. As much as is sufficient of the skin and 
subcutaneous tissues is seized with toothed forceps, raised a little, and cut away 
with scissors curved on the flat. The lid is drawn open a little and steadied 
by the finger of an assistant, or by the little finger of the left hand of the 
operator, which holds also the forceps. Then all those fibres of the orbicularis 
nearest to the edge of the lid are snipped away with the scissors, so that the 
cartilage is quite exposed. No sutures arc required, as a very speedy union 
of the edges of the wound is not desirable, and a broader, firmer cicatrix is 
obtained by a slower process of healing. Enough of the skin should bo removed, 
and all the inner fibres of the muscle causing the inversion. 

More difficult, because more complicated cases, of older date and yet of com¬ 
mon occurrence, are those in which the lid, its cartilage, &c., is altogether 
thickened, generally as a result of the application of caustics in the soh’d form 
to the palpebral conjunctiva for a longer time than was needed, probably for 
granular lids, or, as usual, too near to the margin only of the lid. The upper 
lid is the one most frequently affected. This is the commonest cause of 
trichiasis ; but it may result in entropion, or in both together. The trichiasis 
must be treated by excision of the hair-bulbs, or otherwise, as may be required. 
The entropion may be remedied in this, and in such cases of thickening 
■of the lid, by “ grooving ” the outer surface of the length of the cartilage, 
near its margin, by first exposing it, and then making two longitudinal 
vertical incisions into the cartilage two-thirds or m<S!re through its thickness, 
inclined to each other, so that they meet below and form a V-shaped groove 
along the edge of the lid. Then, if there be no wrong direction in the groAvth 
of any of the lashes (trichiasis), but only the regular row is carried in mth the 
inverted lid against the eye, a few fine sutures arc introduced through 
the skin of the edge of the wound, next the margin of the lid, and then 
through the edge of the groove in the cartilage, farthest from the lid’s 
margin. If the lashes have been removed for concomitant trichiasis, the 
fine sutures are merely put through the two lips of the skin-wound, so as to 
approximate the sides of the groove in the cartilage, and keep out the incurved 
margin. In some cases of entropion, an operation, the reverse of that 
sometimes adopted in cases of ectropion, the V-Y-operation, may be done. 
A Y-shaped incision may be made through the skin and subcutaneous parts of 
the (lower) lid, and the point of the angle, being dissected up, is extended 
■down below the point from which it was taken, and then secured with some 
fine sutures. 

Ectropion. —For this morbid condition, and, in a less degree, for entropion, 
it is not possible to point ^out any single operation as a cure. Neither of them 
is a disease, but the result of various diseases ; and even though two cases of 
■ectropion, for instance, may be considered due to the same disease, they uull 
very probably call for different methods of treatment. Some operations in 
these cases are often, however, applicable in a general way, as the disease 
which has been their origin is common to them. In thin old people, who have 
been stout, a weak orbicularis muscle, with loose skin, induces passively, on any 
•■slight provocation, ectropion of the lower lid, and perhaps also consequently 
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lacrymation (which always aggravates the eversion of the lid—see “ Slitting, the 
Punctum,” below). The very existence also of the ectropion in time only 
aggravates the disease by exposure, and comequent thickening, of the conjunc¬ 
tiva. A tendency to entropion or ectropion may often bo remedied by means 
which in a normal lid would produce the contrary results. Thus caustics too 
freely applied to the conjunctival surface of the margin of the hd, it has been 
said, have often caused entropion. So, also, if sufficiently used, the application 
of nitrate of silver, or some other caustic from time to time, will sometimes 
cure a slight ectropion. It has been said that a weak orbicularis induces a 
passive ectropion ; .and also that a removal of some too powerful and active 
fibres of the same muscle, next the lid’s maigin, will cure mauy trifling cases of 
entropion. Severer cases of old and confirmed ectropion will probably require 
to be treated by a V-shax)ed excision of a part of the whole thickness of the 
lid: the cut surfiiccs being afterwards brought together, and adapted with 
entomological pins and silk twisted around them. Ectropion generally occiu^ 
in the lower lid ; entropion (in the numerous cases in which there is thickening- 
and perhaps trichi.asis) generally in the npjxir lid, being there artificially pro¬ 
duced. Ectropion from deficient power, or paralysis, of the orbicularis, by 
force of gravity, and entropion from excessive action of the marginal fibres of 
the same muscle, as explained ahoady, both affect the lower lid as a rule. 

OPEBATIONS ON THE TEAK-PASSAGES. 

Slitting the Fanctnm and. Canaliculus. —In any case in which, without 
any special exciting causc^the tears are found to run down the checks, this- 
state of things must be remedied as soon as possible, or it aggravates itself. In 
the first place, in oper.ating here, we have to ascertain, first, if the lower punc¬ 
tum b^ rightly placed in contact with the globe of the eye; second, if it be- 
patent; thirdly, if the canaliculus or nasal duct be obstructed. Seldom, if the- 
pmictum be averted from the globe, Avill it be enough to restore its right 
position. ,Whilst disused, it has become permanently too narrow. If it be- 
everted a little, it will be enough that the punctum be di\ided, so that the- 
tears may reach the slit-shaped artificial opening. If it be closed, or too small,, 
it must be slit up ; and if the canaliculus or nasal duct be obstructed, it must 
be thenceforth repeatedly probed. 

Among the preliminary “ special exciting causes ” of .an overflow of tears,, 
besides grief and casual external stimulants, such as peat-smoke, we-must not 
omit to search for eyelashes, or other foreign bodies, in or upon the conjunc¬ 
tiva. If there be intolerance of light, there is generally an equal amount of 
laciymation when the eyes are exposed to light. Both are excessive in the- 
common conjunctivitis ffl^weakly children. ‘ Ifrobably,.e’i:en though the cause 
of the weeping be but temporary—sweUing of the parts near'-^e orifice during- 

conjuimtivitis, or abscess of the margin of the lid everting tlie punctum_^it 

will be best to slit the inferior canaliculus. And as to the slitting operation, 
it may quite safely be done in any case, even if onl0 temporarily, required ? 

il it do no g^od afterwards, it does ho harm, and the imperfection of^ie- 
punctum seems to be of no more serious importance than is that of- the pu^- 
laxy aper^ after an iridectomy that was needed and then done. As the 
iowmr iid is of fcwo Jihe most subject to ectropion, so also, it Seems that tlil» 
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lower pnnctum is the more frequently everted, obstructed, or obliterated. 
Gravity is perhaps concerned in both. The Surgeon’s attention is seldom 
called to the upper punctuni j if it be too small, altogether absent,, or abnor¬ 
mally placed, perhaps he is not called on to discover the fact; but, on exami¬ 
nation, the punctum is generally found to be in right position and patent, 
and yet insufficient to prevent lacrymation when the lower punctum, to which 
•the tears gravitate, is not fit to receive them, or the canaliculus and nasal duct 
■to convey them away. If the lower punctum be so much everted that for any 
length of time it ig dried, it probably becomes narrowed, and would not carry 
away the tears,, even if the ectropion were remedied and the punctum again 
moistened. 

Operaiion .—The patient is seated in a chair, in a good light, with his head 
thro^vn back, a towel over it, and resting on the chest of the operator, who is 
[Standing behind him. A finger or the thumb of the left hand is placed lightly 
•on the lower and outer part of the skin of the lower lid, which is drawn forcibly 
•down ajid outwards, and fixed by pressure on the malar bone sufficiently to over- 
•come the force of the orbicularis. If the punctum be not everted, so that it 
.may be fairly seen, it is well exposed to view by slight tra(;tion 
•with another finger on the skin of the inner part of the lower 
lid, drawing it downwards a little and fixing it in that position. 

It the skin of the lower lid be wet with tears or greasy with 
ointment, it should be first of all wiped dry ; or a comer of the 
towel may be required to be applied between the fingers and 
the eyelid. The knife employed is very narrow, anS about an 
inch in length altogether. 11 ends in a small probe, of about 
a line in length, with a slightly bulbous extremity, bent some¬ 
what towards the cutting edge (Fig. 5G3, h). It is held with 
the probe-point turned downwards and directed into the punc¬ 
tum ; and, when the Surgeon is sure of its being in the right 
position, some little force may be employed, if necessary, for 
its passage through the punctum. If the punctum be quite 
(Obstructed or disguised, it is well to be as sure as possible 
.that the knife is rightly directed ; if little pits be made in the 
;Boft skin or conjunctiva with the probe-end, it is so much the 
jnore difficult afterwards to make sure of the real position of c. 

ithe pdnetum. A minute depression, made oval by traction on 5^3 __ 

the skin of the lid, will be detected in the right anatomical m™'o)"for 
position of the punctum, even if it be quite impervious to the witting 

itears. The right position may be judged of by relaxing for an cnaaiitsiiiiis. 
instant the dragging force, and, if the lid be bathad in tears, 
it may be wipi^ dry, and a veiy little quantity of the tears may be detected 
lying in the natural pit or oozing from it. The probe-point being within 
I the punctum, the ki^e is turned half-round, so that the cutting e^e is 
.duwted upwards andP^towards the nose, and the probe-end, which is not 
,iri«a line with the rest of the instrument, is directed in that which, 

; anatomically, is known to be the direction of the canaliculus. This is then 
.»^t up, as far as the probe end will let the knife go, towards the nose, or, 
At least, well into that part of the palpebral conjunctiva ip wbieb lb® 
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habitually lie. The nasal duct may now be probed if necessary. If a little 
clot of blood lie between the edges of the wound, it is no disadvantage, as it 
wiU hinder their reunion. A day or two after the operation, a probe should 
be passed along forcibly between the edges of the wound to tear through recent 
adhesions, if they have formed. After this, the open channel will be patent 
perhaps not throughout the extent of the incision, but sufficiently far from tho 
punctum to gain all the advantages to be desired of the operation, whether for 
the admission of tears to the sac and nasal duct, when they are in a healthy 
state, or for the entry now and then of a probe to be passed along the latter 
channel if it be obstructed. A small piece of the inner lip of the slit-up canali¬ 
culus has been sometimes removed with advantage, when there is eversion of 
the edge of the lid of an amount and kind which would suggest it. It is easily 
done, the lid being fixed and drawn down and outw'ards, with forceps and 
scissors. 

The upper punctum seems to be alone generally insufficient. I do not 
remember to have slit it up usefully but once, in a case {Ophthalmw Hoqntal' 
Reports, vol. iii. p. 4) in which the lower orifice could not in any way be found 
in the dried mucous membrane. The upper pmictum was in no way abnormal,, 
and, w'hen slit, I passed a curt'ed probe by it into the sac and back by the 
lower canaliculus so as to make it emerge at the lower punctum. Then the 
lower punctum could be slit as usual, and the case was cured forthwith. The 
Tipper punctum and canaliculus, even if slit, unfortimatcly do not make a con¬ 
venient way for the probjug of the nasal duct, because of the projection of the 
brow ; and the upper channel alone, even if rightly placed and patent, does not 
prevent lacrymatioii, or at least very often fails. 

In acute inflammation or abscess of tJie lacrymal sac, the lower canaliculus 
must be slit, and the matter, if any, thereby let out on the conjunctival aspect 
of the lid, or evacuated with gentle pressure steadily made with two or three of 
the fingers over the sac. A new difficulty in this case presents itself in the 
firm swelling of the soft parts of the neighbomdiood of the sac, which makes it 
very difficult to obtain a \icw of the punctum so as to introduce the probe- 
ended knife. This may generally, however, be done by pressing the point of 
a finger or the end of the handle of a scalpel into the cedematous tissues just 
outside the right position of the punctum, so as to evert it, although the- 
whole lid cannot be everted or draivn aside. An abscess of the lacrymal sac, if 
neglected, will open through the skin, and leave a permanent scar, but in no¬ 
case should it be opened externally, unless an extenial opening should be 
plainly inevitable, and even then the slitting the canalieulus and probing the 
nasal duct must be done as before. K fistula laerymalis is understood to mean 
a permanent external opening, leading dowm to the lacrjonal sac, not to the- 
gland. It is not an uncommon result of neglect of obstruction of the nasal 
duct. Infiammation of the sac arises, and goes on to suppuration; and, this 
being neglected, the abscess opens externally through the skin. The pain 
beii^ relieved, the disease is probably still neglected, and a fistulous opening is 
estal^hed. A «;ar cannot then be avoided ; but a fistula in this situa-tion 
may generally be induced to heal, if the nasd duct be diligently probed and 
the natural outlet of the tears re-established. Whilst there is discharge, it 
may be well, by the use of a small India-rubber bottle syringe introduced by 
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the fistulous opening, if it have not begun to contract, or by the slit-up canali¬ 
culus, to inject tepid water or astringent lotions from time to time. 

Probing the ITasal Duct. —The normal punctum admits only so very 
small a probe, that, when the nasal duct is in any way obstnicted, it must be 
slit up as described. Thenceforward a sufficiently large probe can be passed, 
when it is required, to act as a bougie to overcome such slight obstructions as 
not unfrequently arc the cause of the enduring laerymation, or, it may be, of 
the subsequent serious inflammation and suppuration within the lacrymal sac ; 
to evacuate the muco-purulent matter, and then aftemards to obviate the 
obstruction by slow degrees. Bowman’s probes are of six sizes. Fig. 563 a, 
represents the largest. No. 6 , of the actual size. It is the most useful size, and, 
although very often it cannot at once be passed through the nasal duct, we 
always aim at so doing in the ftu-ther treatment by probing of any such case. 
Lacrymal probes (for the nasal duct) have two slight bends at perhaps one- 
third and two-thirds of an inch from the end, the one bend being made at a 
quarter turn from the direction in which the other bend is made. By having 
these different bends, the end of one of these probes will so much the better 
Audits way and pass along the nasal duct, either una^isted, held loosely in the 
fingers, or being slightly rotated by the Surgeon as it is pressed downwards. 
The patient being seated with the back of his head against the chest of the 
Surgeon, who is standing behind him, the probe is held horizontally in the 
right hand for the right eye, and vice versa ; with one finger of the other hand 
the skin of the lower lid is drawn down and outwards, as in the operation of 
slitting the canaliculus. With another finger, the skin of the same lid is drawn 
down a little just at the punctum, so as thus to evert the lid and show the 
orifice by wdiich the probe is entered, the point of it being kept down a little, 
so as to feel the bottom of the open mucous channel as it is ptissed along ; and, 
the parts being stretched at the same time, it is hardly possible to make a false 
passage. The probe is known to be in the sac by the resistance that is felt, 
and by the absence of any elasticity ; and, when the lower lid is no longer kept 
on the stretch, pressing the end of the probe inwards towards the nose, if the 
probe be in the sac, does not pucker the skin of the parts concerned. If the 
probe have mot with any obstruction in the canaliculus, if it have folded the 
lining membrane and cannot therefore pass, it should be withdrawn a little 
and then passed onwards again, the lower lid being always drawn very much 
down and outwards, so as to make sure that it is in the right direction j then, 
by steady pressure, with slight rotation of the probe, the obstruction may be 
soon overcome ; iipnot, a smaller and a smaller probe must be used imtil one 
is passed. Then the size of the probe is noted, and each succeeding time a 
larger one is attempted to be passed. It may be well, perhaps, to leave it in 
a short time when it is-passed through a stricture. 

The probe, having been introduced into the lacrymal sac, has yet to be 
passed along the nasal duct. To do this it is very necessary to proceed in no 
imcertain way, or many difficulties may yet be encountered, and a false passage 
made. The point of the probe, now in the sac, is against the bony inner 
wall. It must be held there whilst the probe is brought up from the horizontal 
to the vertical position. It will then, at least, begin to pass along the nasal 
duct, if it will not traverse the canal. The direction of the nasal duct—down- 
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wards, backwards, and inwards—^being borne in mind, the probe is gently 
pressed on ; it must not be held so tightly between the fingers that it cannot 
follow the course of the duct, and sometimes, it has been observed, a slight 
rotation by the Surgeon’s fingers will facilitate matters. If it will not pass 
down to the floor of the nostril, perhaps an inch and a half, a little more pres¬ 
sure may be exerted and continued, and increased if the probe seem to pass at 
all. The probe generally passes easily enough through the lower part of its 
course. Experience alone can determine when and how much pressure may be 
exerted without fear of making a false passage. 

For stricture in the bony nasal duct, it would seem to be useless to leave the 
probe in for a short time, as may be done for the strictures of the canaliculus 
above described. It should be removed when it has passed all along the duct. 
It must be passed again many times at intervals of a few days, and the size, 
up to No. C, increased, if at first it have not been possible to pass the largest 
probe. If, after the obstruction has been remedied, as very often happens, the 
stoppage again take place (the punctum and canaliculus are now always 
patent), recourse must be again had to the probing. The smaller-sized probes 
are liable to be caught in folds of the mucous membrane and to make false 
passages ; and No. 6 (or 5 or 4) by a little pressure in the right direction, and 
with all due precautions, will almost certainly psiss. If the probing finally will 
not cure the obstruction, a style, introduced by the slit canaliculus, must be 
worn for a time. It consists of a silver wire, of the, size of the No. 6 probe, 
two inches or less in length, and abruptly tapered into half an. inch of al)Out 
the size of the No. 2 or 8 probe ; this end is bent down Avhen the style has 
been introduced. 


BQUINT-OPBSBATIONS. 

In these operations the object is, by dividing the tendon of the rectus muscle 
which produces the Strabismus, to cause it to become attached to the globe of 
the eye at a point behind its natural insertion into the sclerotic. Then the 
muscle regains and retains the power of moving the eye, but in a diminished 
degree, so as, usually and without any special exertion, to place the eye in a 
position parallel to that of the other. The first point in diagnosing a fit case 
for tenotomy in squint cases is to ascertain that all the muscles of the eye act, 
and that there is no paralysis of any of them. Then, again, an operation should 
not be performed in any case in which the squint is not confirmed, where some¬ 
times there is no degree of squint; in such a case, spectacles should be tried. 
Convex gla^s (for hypermetropia) are very often needed in squint cases to 
remedy a slight degree, or, at least after the operation, to correct the pre-exist¬ 
ing error of refraction. The hypermetropia is the cause why most of the 
patients who squint have begun to do so at the age at which children have 
learned to read and observe near objects closely. Very young children arc 
therefore very rarely subjects for squint-operation. And even if the case be 
one of a confirmed squint, the operation (in a very young child) may be 
deferred, if the vision of neither eye he impaired. A large majority of these 
cases are of convergent strabismus, requiring division of the internal rectus 
tendon or tmidons. Of 807 primary operations for squint, at the Boyal 
London Ophthalmic Hospital, in Moorfields, in 1871, 275 were for convergent 
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.and 82 for divergent strabismus. The superior or inferior rectus tendons 
•are very rarely divided. A squint downtvards is hardly ever seen but in hydro¬ 
cephalus, of which it is supposed by some to be pathognomonic ; it is, in these 
•cases, of both eyes, and only occurs at intervals. 

To ascertain the existence or the degree of squint, the patient is placed 
standing befote the Surgeon, who observes which eye seems to squint. The 
Surgeon, if, for instance, the patient’s right eye be turned inwards in looking at 
him, extends and closes the fingers of his right hand, bringing them with the 
back of the hand to the face of the patient, close up before his left eye, without 
•touching it; then, the patient still regarding the tace of the Surgeon, the left 
eye being shut out, the right eye is everted from its former position and turned 
•out sufficiently to continue the steady gaze of the patient in the face of the 
Surgeon. The Surgeon now removes his hand quickly from before the left eye, 
and this is observed to be turned inwards, as the right was ; probably it now 
•quickly adjusts itself, and, as at first, the right is again inverted. Or the 
Surgeon, if the right eye do not now seem to be again turned in, uses his other 
liand, and excludes, without closing, the patient’s right eye, to see, as the patient 
is always looking steadily in his face, if the other will now seem to correct 
itself; and so he proceeds, successively and alternately, to confirm his diagnosis. 
Tt is very improbable that, if there be some degree of convergent strabismus, 
even though not constant but recurrent, it will not be manifested when the 
patient is under the excitement of a formal e.xamination, and is regarding a 
rather near object, the face of the Surgeon. If there be no squint and the 
previous diagnosis were in error, whichever eye is shut out in the w'ay 
•<lescribed, the other will not mo^'e or change its position, for it continues to 
look at that at which it was desired to look. 

If we desire to estimate exactly the degree of strabismus, the patient is desired 
to look stfaight before him at any object. A little mark is then made on the 
skin near the edge of the lower lid of the Avrongly directed eye, at a point 
vertically corresponding with the outer (or inner) edge of the circumference 
of the cornea. Then the other eye of the patient is closed with the hand; and 
•the patient, without turning his head, is desired still to regard the same object. 
The squinting eye is then righted ; and another mark, again corresponding to 
■the same part of the margin of the cornea, is made on the lower lid. Then the 
distance betw^een the two marks is measured, and the squint is said to be of so 
many lines. If, in a case of convergent squint, the interval be of as much as 
three or four lines, it is probably advisable that the tendons of both the internal 
rectus muscles should be divided at once, rather than that alone of the eye only 
•ostensibly squinting. In the more common and less degrees of convergent 
squint, it is best at first in each case to^divide only the internal rectus tendon 
of the eye habitually inserted, and to divide the other afterwards only if the 
•first operation should prove to be insufficient. To determine w'hich eye is to 
be operated on, close attention to the patient, for a short time, covering neither 
eye, will generally be enough ; or both eyes of the patient may be rejicatedly 
covered for a minute and uncovered with the band of the Surgeon, so as better 
to observe which eye is habitually turned in. As to repeated divisions of the 
same internal rectus tendon, when the eye has persistently remained inverted, 
experience is rather unfavourable ; but if without it the defect be not remedied, . 
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it must be done, supposing, of course, that the opposite internal rectus tendon 
has been cut. 

Operation. —The operation for squint is thus done. A -vvire-speculunr (Fig. 
rAU, a) is inserted between the lids, which are thus widely opened. A small 
fold of the conjunctiva is then seized with toothed forceps with fine points 
(Fig. 564, 5), just below and a little in front of the insertion of the rectus ten¬ 
don to be divided ; with straight and rather blunt-pointed scissors (Fig. 564, 
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this little fold is cut through horizontally ; the forceps is then inserted, closed,, 
rather deeply in the wound, and a fold of subconjunctival tissue, fascia, &c., 
is pinched up close to the sclerotic, and dfrided with the scissora on its sclerotic 
side. Now, the forceps still holding that which was last taken up with it, the 
points of the scissors being still pressed against the sclerotic, and each time very 
little opened, a succession of little snips is made, the scissors being pushed 
backwards to some little distance beyond the insertion of the rectus tendon and 
below the muscle. Wlien none of the fascia in this tunncl-likc opening re¬ 
mains uncut, when it offers ho more resistance, the scissors arc withdrawn, and, 
remembering the direction of the deep little opening just made, and observing 
that the eye has not changed its position, or, if it have moved, allowing so 
much for the change of position, the strabismus-hook (Fig. 564, d) is quickly 
inserted and carried directly backwards through the length of the opening in 
the conjunctiva and subconjunctival tissues, and then, the point being altvaijs hept 
close against the convex sclerotic, the handle is depressed, and the hook passed 
upwards under the tendon of the muscle to be divided, and brought forwards up 
to its insertion. The points of the scissors are then carried along the sclerotic 
side of the hook, and opened a little, so that one blade passes with the hook 
under the tendon, and the other in front of it. This blade will pass beneath 
the conjunctiva without penetrating it, or if it be . top closely adherent, the 
two blades of the scissors, closed, may, before dividing the tendon, be made to 
open a way in front of the insertion of the tendon. The tendon is then cut 
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through ; the hook being at the same time everted a little to allow one blade- 
of the scissors to pass between it and the sclerotic. The scissors’ blades are 
opened as little as may be required, so as to prevent any unnecessaiy disturb¬ 
ance of the parts, or tearing open of the external opening. An inexperienced 
operator is likely to be misled by a want of knowledge of the feel of the scle¬ 
rotic, when it is reached as the hook is passed along beside the globe upon it 
or by a fear of keeping close to the globe of the eye. There is no fear, espe¬ 
cially for an anatomist, of cutting into the sclerotic. The tendon, before it 
is lost in the sclerotic, lies for some, or all, the distance along the surface oT 
this membrane ; so that, to insert a hook beneath it, the end of it must be 
brought to bear at a point inferior to and behind the insertion ; and then, being 
steadily pressed against the sclerotic with some little force, it must be carried 
upwards and backwards and then a little forwards. In these operations for 
the division of tendons wo must also recollect how wide is the insertion, and 
at what distairce from the margin of the cornea ; and in this they vary a little. 
The opening in the conjunctiva should be made no larger than will be enough. 
The conjunctiva, when the tenotomy is completed by this method, prevents 
the eye from being carried unrestrainedly in the opposite direction. The 
object is not merely to divide the tendon ; but, according to the degi'ce of dis¬ 
tortion, the operator will separate, more or less, the tendon and muscle from 
its surroundings. In an extreme case, any minor tendinous insertions lying 
beneath the chief portion of the muscle coueemed must be searcihed for and 
divided ; while, in trifling cases, these, or at any rate the ai’colar tissue in con¬ 
nection with the tendon, should be undisturbed. It is not advisable, however,, 
in extreme cases, that the operation should be made to resemble the old squint- 
operation, by dividing the conjunctiva over the insertion of the tendon. If 
this be done in internal strabismus, it leads to retraction of the caruncle and 
the plica semilunaris, and a staring look of the eye, although it be made to act 
in a parallel direction with the other. To obviate the difficulty of an exten¬ 
sive accidental rent of the conjunctiva during the operation, especially if it 
seem to be thin and liable to be tom open, the forceps, instead of a second 
time being made to grasp the parts to be divided, may at first be made to seize 
the subconjunctival tissues together with the conjunctiva in a fold in a radiat¬ 
ing direction from the centre of the cornea., and the conjimetival opening made 
far back from the margin of the cornea ; the scissors also should be less blunt- 
pointed than those figured, and by pressing their separated points towards the 
eyeball firmly before closing them, to make the division, the operation may bo 
completed without using the forceps in the wound at all. In extreme cases, 
the corresponding tendon of the opposite eye certainly should l)e divided. 
The test of complete tenotomy in these cases is that, when the hook has been, 
passed so that if any fibres were uncut they would be caught in it, the con¬ 
cavity of the instrument can be brought up to the convex edge of the cornea 
under the conjunctiva, and will remain there passively, without any dragging 
force. 

As squint-operation is a painful one, at any rate as compared with most 
eye operations, it is umal to give an anaesthetic ; but, during and after the in¬ 
halation, the muscles of the eyes do not act together as they would without its. 
having been used, and, at any rate, at such times the'patient cannot bo made 
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•to attxind well to the Surgeon’s wishes in directing his eyes. Children with or 
without chloroform or bichloride of methylene will not give ns this assistance, 
mid they therefore at least should always have the anaesthetic. 

The operation being over, and it being found that the tenotomy has been 
•satisfactorily done, a piece of lint wetted with cold water, and a round hollow 
sponge or some wool dipped in the same, are at once tied tightly over the 
•eye, with a strip of common bandage fastened behind the opiiosite ear in a 
knot. In six hours the lint, sponge, and bandage may be left off (the fear of 
“black eye,” or much ecchymosis, being past), the two eyes may be un- 
‘Covcred and brought into use together (for distant objects as much as possible), 
and the eyes only bathed with lukewarm water as often as the patient may 
■desire it. 

Tenotomy, as concerns the muscles of the eyes, is hardly ever done but for 
•the cure of one or other of the kinds of squint actually existing. It is, how- 
'Cver, desirable to divide the external rectus tendon in some cases of muscular 
asthenopia (insufficiency of the internal rectus muscle^ as well as of external 
strabismus; and several of the tendons (sometimes in the same eye of the 
;same patient) have been divided in cases of oscillating globes ; and the upper, 
inner, and outer tendons have been cut when an artificial pupil has been made 
•necessarily at the upper margin of the cornea, so as to weaken the opponents 
'of the inferior rectus. 

4 

OPUBATIONB ON THE BXTEKIOB OF THE OLOBE. 

Pteryginia. —This is not a common dise,ase in England. The cases Avhich 
we have seen have been in adult men, sailors, perhaps foreigners. The disease 
consists in an hypertrophy of some portion of the ocular conjunctiva and 
snlKJonjunctival tissues, consequent upon some long previous chronic irritation 
or inflammation ; and as the vessels of tliis mucous membrane pass to or from 
the centre of the globe in fi'ont, radiating in all directions, it has a triangular 
shape, of which one angle is at or approaches to the centre of the cornea, just 
as much as the vessels of a chronic ulcer of the cornea following phlyctenular 
ophthalmia, which follows one of the exanthemata, have a wide circumferen¬ 
tial origin, and are definitely bounded on each side, ending as it were at one 
point or apex—the ulcer itself. So it is in what has been called “ fascicular 
keratitis,” though the vessels are not collected in a bundle in it, .but 
converged. 

Pterygium is to be got rid .of, because it will always steadily advance up to 
the centre of the cornea, and so, to some extent, interfere with vision ; and 
very much too, itj as is not uncommon in these cases, more than one ptery- 
,gium should form in the same eye, and, advancing from different directions in 
llie circiunference, meet in the centre, towards which the apex of the growth 
is always directed ; or if, as is not common, a pterygium' should advance from 
Ijelow upwards. The growth is also to be removed, because it is a conspicuous 
deformity, easily remediable, so that at least only an irregular whitish scar is 
left in ite place. A pterygium should be removed in any stage of its growth. 
At first, it is but little rodder than the surrounding conjunctiva, and hardly 
at all raised above the conjunctival surface. It has then been called a “ mem- 
branous pterygium.” Afterwards it bwpmce Tcjy much more vascular and 
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raised above the surface—“fleshy pterygium.” In either case an operation is 
called for. No other treatment is of any use. 

Pterygium has been removed by dissecting up the growth from apex to base, 
transplanting the apex of the flap thus formed into an incision made along the 
lower part of the ocular conjunctiva beneath the lower lid, and fixing it with 
sutures in this position. I do not remember that in any of the cases in which 
I operated in this way the disease returned; but excision of the v'hole growth 
more effectually removes the deformity than merely transplanting it; and total 
abscission is the commonly adopted practice nowadays. Nevertheless, even 
when carefully removed, pterygimn is apt to return ; and hence it is important 
in operating to remove the whole thickness of it, down to the sclerotic and 
cornea. 

Operation .—An incision is made w'ith a scalpel through the conjunctiva, 
along the borders of the growth, whilst put on the stretch by the eye being 
drawn with forceps in the opposite direction, if necessary by an assistant; and 
then with a pair of forceps, with rather long sharp teeth, the whole width of 
the ijterygium is taken iip, between the two lines of incision in the conjunc¬ 
tiva, at about the middle of its length, and raised sufficiently to allow the 
scalpel to be thrust beneath it with the edge towards the cornea. The growth 
being well raised from the surface of the globe, and the traction made in the- 
dircction opposite to the place of the pterygium being relaxed, the scalpel is 
carried onwards, close to the surface of the comea,,up to the centre or as far- 
forwards as tlic growth extends. The whole is shaved off* at once ; the flap is. 
then seized and raised, and dissected off the surface of the sclerotic, and finally 
removed altogether as far back as it seems to extend at its base, near the junc¬ 
tion of the ocular and palpebral conjunctiva;. If any small portions of tlie- 
pterygium have been left, they should be seized and shad ed off the surface of 
the cornea or sclerotic. The growth should be removed quite up to its margins 
and to its apex, as far forwards on the cornea as it extends. It may everywhere' 
be raised with forceps from the firm structures, cornea and sclerotic, beneath.. 
If a fine shaving of sclerotic or cornea be taken off, it is not of the serious im¬ 
portance that has been suggested ; but of course it should not be done. All 
soft parts, where the pterygium is situated, should bo dissected off the scle¬ 
rotic and cornea; and if the knife be held flat to the surface of the globe 
of the eye, there is no fear that an incision will be made actually into the 
globe. 

After the operation no special treatment is required ; but, by using warm 
water to bathe the eye, great cleanliness is maintained ,• and, if the movements- 
of the eyes cause any pain in the eye ox)erated on, they may be tied up, and so 
kept at perfect rest for a while. 

Semoval of Foreign Bodies external to the Eye. — A. foreign body, 
such as a particle of dust or of coke, superficially sticking in the eye, is gene¬ 
rally to be found embedded in the cornea. The cornea is the most prominent 
part of the eye ; and if a foreign body should hit the sclerotic conjunctiva> it 
is probably somewhat obliquely, and so it may glance off at once and* not 
remain there. It is probably soon dislodged from the sclerotic conjuneMv^ 
as it is loose and easily moved, and is washed away in the tears. It is often, 
very difficult to see the very small foreign bodies which lodge in or upon the 
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•cornea, especially if tlie iris be dark-coloured, as they arc also generally. 
In order to detect the presence of a foreign body, the Surgeon must open 
•widely the patient’s eye in a good light, and bid him look in various directions 
•or on all sides, successively ; when, if the iris be light-coloured, the foreign 
body is probably soon detected as a dark speck, and may Ijc removed forth¬ 
with. If the foreign body be light-coloured or transparent, its situation may 
be detected on the eye itself by A'iewing the convex mucous surface, in all its 
parts successively, with the light of the window reflected from it, and then, at 
this point in particular, the light is in’Ogularly reflected as it is in case of a 
simple abrasion, or loss of substance, when there is no foreign body. If it be 
not thus detected, the lower lid must be pulled down with a finger placed on 
the skin of the lid, and the patient desired to look very much upAvards, so as 
to expose completely the palpebral and ocular conjunctival surface of the lower 
part of the eye. It is, however, more probable that, if the foreign body bo 
under either eyelid, it is the upper one. In this case the Surgeon, standing 
before the patient, places the end of his forefinger sideways on the lid near 
its outer edge, without involving any folds of loose skin ; and pressing a little 
•on the eye, makes the lid slide downwards, as far as possible, over the lower 



lid. The lid (not the lashes) is then 
seized firmly by the end of the thumb 
applied sideways ; and the end of the 
forefinger is turned downwai’ds, while 
the lid is hold firmly by the thumb 
and finger. The lid is thus CAcrted 
(Fig. 565). This is a better plan than 
using a probe, or a pen laid horizon¬ 
tally on the lid, and then pulling the lid 
by the lashes OA'cr the barrier so as to 
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evert it. The fingers are always avail¬ 
able, and the patient is not so much 


afraid of them as of any instrument. The little operation cannot, however. 


be done the firat time it is attempted. The patient may move back his head 
just as the turn is to be completed (therefore the head of the patient must be 
steadied by being placed against the wall, or the back of his chair, or by the 
other hand behind it) ; or the h’d is not secured between the finger and thumb 
before the eversion is attempted ; or the lashes only and not the lid are held ; 
or one fears to press the forefinger sufficiently into the eye to eflect the ever¬ 
sion. It is A'ery much more difficult if the patient be fat, the eye deeply set, 
and the orbicularis strong, or the lid thickened and contracted—inclined to l)e 


inverted—by old results of ophthalmia. The upper lid being everted, it is 
held so and pushed upwards as much as possible with the thumb against its 


edge i and, the patient being desired to look very much down, we expose 


nearly the whole of the upper palpebral and ocular conjunctivae. If the 
foreign body be not now seen, it is well to pass the tip of the forefinger lightly 
over the everted palpebral conjunctiva, as in this way the foreign body may 
perhaps, if transparent, be felt; or we may pass the spoon-end of a common 
irrobe quite up to the sulcus, if it cannot 1^ seen, and along between the upper 
palpebral and ocular conjunctivas, to catch the foreign body if it should be 
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there. If it be not now found we may again examine the cornea, for it is here 
that nSfcrly all foreign bodies in the eye are found ; and the oblique illumina¬ 
tion with the ophthalmoscope, using a second convex lens-as a magnifier, may 
be serviceable in this examination. Not unfrequchtly a larger, foreign body, 
such as a small button, or a busk of corn, purposely or accidentally introduced 
under the upper lid, has passed beyond the upper edge of the cartilage, and 
so is retained for months or years, until the persistent slight irritation leads to 
its detection and removal. Therefore, in doubtful cases, as above recom¬ 
mended, the spoon-end of a probe should be used. 

To avoid error in diagnosis, it is always well to inquire if the patient 
remember the time at which the foreign body entered the eye, when he has 
the sensation of an existing body, for there are many irregularities of the 
.surface of the palpebral conjunctiva, which, in its movements, give the sensa¬ 
tion as of a foreign body when there is none. Conjunctivitis especially is a 
■cause ; and if there be no such cause, and the patient recollect no particular 
time at which he first felt the foreign body, and “ something got into his 
eye,” we must look for some little tumour, or a somewhat inverted eyelash 
•or other persistent cause. A patient may have the sensation as of a foreign 
body in the eye when it is there no longer, but has left, perhaps, a slight 
abrasion. 

A foreign body in the cornea is best removed with the end of a little instru¬ 
ment which is like a piece of wire flattened at the end, and with a round edge, 
but little sharpened, like a “ spud.” A piece of wire, beaten out at the end, 
is the instrument made for themselves, and used by some one of their 
number, by the workmen in some of the large factories. With this, the 
lids and the eye itself being held open and fi::<ted with the fingers, the 
foreign body is turned out of the hollow in which it is embedded. Some¬ 
times, if it be very deep in the cornea, a sharp-pointed or cutting instrument 
must l)e used. 

There is a class of cases by no moans common, which may be considered 
together with foreign bodies in or upon the cornea, for the offending sub¬ 
stance is quite superficial to the cornea and keeps up irritation. It appears 
as a perfectly opaque, dense, whitish opacity on the front of the cornea, unlike 
leucoma in its pei'fectly definile outline, and in being very superficial and dead- 
white in appearance. There is also some injection of the eye, which there is 
not generally in cases of circumscribed leucoma—the dense comeal opacity 
left long after the inflammation before it. The foreign substance is deposited 
in some hollow of the cornea, an excoriatioil, abrasion, or nicer, probably after 
lising some lotion of acetate of lead, which is too often apph'ed by patients for 
all eye-inflammations indiscriminately. It must be picked out of the little 
hollow, like any other fioreign body; and if it be in a layer beneath the 
•epithelium, this must be scraped off, and then the deposit will be found imme¬ 
diately beneath it; and in these cases, with some difficulty, little by little, in 
broken flakes or ftagments, it can be removed with the point of a kmfe, or, 
with the edge of it held flat, it may be shaved off. It should be, at all 
event^ altogether removed ; for, if it should be succeeded by a dense leucoma 
tte latter is of no importance beyond the fact of the ojKieity of the cornea; 
w^erettf the former is somewhat equivalent to a foreign body also. But it 
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will not probably be followed by a leucoma ; the cornea will bccome*; and 
remain tolerably or quite clear w'hen this superficial opacity is removal ^n^ 
its surface. A little olive oil is dropped upon the cornea, and the eye bandaged 
with belladonna lotion or fomentation, until the wound has healed ayd the 
epithelium is restored. 

Tapping the Cornea. —^This little operation often does much good, in oases 
generally only medically treated, locally and generally. When there is pus 
between the layers of the cornea (onijx) or in the anterior chamber {hypopyrn), 
or in “painful ulcer of the cornea without suppuration, it often acts like a 
charm ; some of the aqueous humour and pus is evacuated, the paim^dis- 
appears, and the chronic ulceration of the cornea begins to heal kindly. 
The operation should be adopted in a greater number of cases ; but it must 
be done properly without wounding the lens or iris, or doing anything but 
just to make a small clean puncture obliquely into the aqueous chamber, and 
so lotting the fluid contents leak away quietly, and not very rapidly. In 
onyx and hypopyon, the tapping, to be efficacious, may require to be repeated 
at short intcnals ; and'if it fail, as it will probably, if it do not from the 
first seem to have been beneficial, iridectomy must be done, and will probably 
succeed. Iridectomy is often performed at once in these diseasei; but, in 
most of the loss sci’ious cases, Avith no increase of tension of the eye, the 
minor operation of tapping is all-sufficient. 

Operation .—A spring (stop) speculum to keep open the lids, and a fine- 
ended and two-toothed forceps to steady the eye and hold it down, may be 
and are generally employed (I’ig. o(!4, a and V). But, unless pressure on tlm 
globe Avoidd endanger the good insult, they are unnecessary, and are llabl©. to 
alarm the patient. In plrfbrming the operation, the upper lid should bo 
raised, and the end of the forefinger of the left hand laid horizontally and 
rather flat upon the edge of the lid and on the globe above the cornea, taking 
care here, as in other eye-operations, not to touch the eye w'ith the finger-nail. 
The lotoer lid is similarly depressed and held down with the middle finger of 
the same hand, on the eyeball l)clow the cornea. The two fingers are separated 



Fig. ri08.—Tapping the Cornea. 


as widely as necessary, and such 
pressure is exerted upon the globe 
backwards as will allow no oppor¬ 
tunity of closing the lids and of 
the orbicularis regaining its pow«r 
of action (Fig. 5G(i). The,^ont 
of the globe is now very promi¬ 
nent, and the eye is at least as' 
much under control as if it were- 
held with’ forceps. With an ordi¬ 
nary broad needle, flat forwards,, 
held in the right hand, the punc- 
ture is made in the cornea near 
the margiij, the point being soon- 


directed obliquely downwards and across the anterior chamber, as if'»bout 


to make a counter-puncture at one-third of the circumference. As fibe 
tends to roll upwards, the needle, when directed downwards, cannot TjFouiii 
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the lens, in tnis way the blade never passes the pupdlary margin ; its point 
is always in fix)nt of the iris, never of the lens (Fig. 566). As soon as the 
broadest part of the blade has entered the cornea, it is partly withdrawn, and, 
cutting downwards a little meanwhile, the point of the needle is again directed 
to the centre of the anterior chamber. As the opening is now a little larger 
than the blade, this can be rotated a little ; and, when it is held in this way, 
the aqueous humour or the contents of the aqueous chamber will flow out 
beside if, more or less slowly, according to the amount of the rotation. As it 
is almost all evacuated, the pressure of the two Angers, keeping open and 
steadying the eye, must be’a little remitted ; probably no great effort at move¬ 
ment will be made by the patient at this time, but, to prevent possibility of 
accidents, the broad needle, still held flat forwards, should now be .brought 
altogether somewhat forwards, and may thus be used in some degree as a 
point d^appui. 'The operation done, the needle is quickly withdrawn, and, the 
fingers being removed, the eye closes. In this brief and simple operation, 
evei-y precaution must bo taken against wounding the lens and making a trau¬ 
matic cataract. This accident may occur whether the eye be steadied by the 
finger or by speculum and forceps, either when the needle is introduced, or 
when th^ last of the aqueous humour is let out. The operation is attended 
with little or no pain, even if angesthesia be not employed ; and, if the fingers 
and one instrument only (the broad needle) be used, the soft parts of the 
fingers give no pain, and the patient is but little alarmed. 

OFXBAXIONB ON XBB IBIS. 

Artificial Pupil. —In this operation a piece oflhe iris is either removed 
altogether, excised (iridectomy) ; or, by simple irmsion, an opening is made in 
the iris-tissue. The term artificial pupil is also applied to any operation by 
which the natural pupil is displaced and altered in shape and position, as well 
as to those by which an addition is made to the natural pupil, or those by 
which an altogether new opening is made jn ^fhe iris itself. 

There are many different directions in which an artificial pupil may be made: 
(1) central and downwards, or (2) down and inwards, or (3) down and out¬ 
wards, or (4) inwards, or (5) outwards. The upper lid so much covers the 
upper part of the cornea and iris, that it is a forlorn hope only when the 
operation is done any way upwards, as a direct means of improving vision (sec 
“ Iridectomy for Glaucoma,” p. 436). 

Artificial pupil, per se, is called for in many very different cases. 

1. In Partial Opacity of the Cornea, wife, or without iris-adhesions, it is 
required to make a pupil opposite clear cornea. 

2. In Total Posterior Synechia (exclusion of the pupil), it is needed to 
re-establish communication between the anterior and posterior chambers, &c. 

3. In Closed Pupil (occlusion), it is required to make a pupil opposite clear 
(uncovered) lens, &c. 

4. In Central Lamellar Cataract, this operation is performed to bring the 
pupil opposite clear (non-cataractous) lens. 

Next to cataract-operations, those on the iris essentially are those which the 
o^thalmic Surgeon is most ftequently called upon to perform. They made 
nearly, one-fifth of all the operations done in 1871 at the Royal London 
VOL. n, * y V 
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Ophthalmic Hospital in Moorfields, without reckoning any of the very nume¬ 
rous preliminary iridectomies in cataract extraction and other operations. If 
an operation for artificial pupil be thought of in a case in which the natural 
pupil is quite obliterated, or where, in any case, even with atropine, an 
ophthalmoscopic examination of the fundus cannot be had, the Surgeon must 
first carefully ascertain that the eye retains perception of light. But, in order 
that the operation may be likely to succeed in restoring useful vision in such 
cases, the patient should not only have a perception of light, but should be 
able, when the other eye is closely covered with the palm of the hand, to readily 
perceive the shadow of the hand of the Surgeon when it is passed quickly 
before the light, between it and the eye of the patient, even at a distance of 
two or fihree feet. If there be a less degree of vision remaining, if the tension 
of the eyeball be plus or minus, indications of intraocular pressure, or atrophy, 
there must have been some deep-seated disease, besides the iritic inflammation, 
the immediate cause of the obstructed pupil. After estimating the degree to 
which vision is impaired in the case of proposed operation for artificial pupil, 
the Surgeon must observe accurately what evidence of past disease he can see 
with his own eyes, and compare all this with the history of the case. If cor¬ 
neal opacity be the reason why an artificial pupil should be made, the opera¬ 
tion must be deferred until, after some months at least, no improvement by 
progressive clearing has taken place, according to the history of the case, or by 
the Surgeon’s observation, no redness of the sclerotic has appeared around the 
cornea, and no former operation of the same kind has been attempted. A lad 
was admitted at University College Hospital for the operation of artificial 
pupil. He had had kera^tis of both eyes some years before, and slight attacks 
more recently. He had been treated at intervals as an out-patient for a long 
time, with cod-liver oil and syrup of iodide of iron, &c. He was ansemic, and, 
apparently, lived poorly. When taken into the Hospital, he had full diet, and 
he sat, almost blind, by the fire with the other patients. Very soon he could 
see better, and in a short time tj^e clear marginal part of the cornea was wider. 
When the operation was performed, a few weeks after his admission, it was 
remarkable how his comeae were cleared, after they had been at a stand-still for 
months, if not for a year previously, according to the patient’s own account, 
and the latter part of the time during which he had been mider our own 
observation.* Of course, if there be ever any appearance of present, or any 
history of recent inflammation, any faint diffiised nebula of the cornea and 
slight redness around it, it must be understood that it is not of that external 
nature with superficial vessels, due to granular lids, an inverted eyelash, or 
other mechanical means, but an affection of the cornea itself. One can only 
wait for the cornea to clear as much as it will, always from the margin, of 
course. The general health of the patient must be attended to, and belladonna 
locally may be of some use, meanwhile, as a sedative and mydriatic. 

In any case of opacity of the cornea extending nearly to the margin, and 
allowing at no part any wider clear space for artificial pupil, the incision 
of the cornea must be made in the sclerotico-comeal junction and very 

• In cases of old hopeless lencomata, at a suhsoqaept time to the operation for artificial pupil, if any such 
oiieration be done, the dtsflsurement may be entirely remedied by tattooing them of a somewhat darker 
colour than the iris. 
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•little obliquely, so that the iris may be dra^vn out quite up to its outer 
•circumference. 

Artificial pupil, if one eye only be diseased, is urgently required if there be 
total posterior synechia or numerous adhesions, and should done, although 
the performance of the operation is not urgent, if the patient incline to it, in 
-any of the other cases, even if the unaflected eye be perfectly sound. 

Xncision. —^This is an ox)eration not much in use. It is advisable perhaps 
•only when the lens is no longer present, or, at least;, is useless and of no 
account by results of operation or injury, and the iris has prolapsed through 
the comeal wound ; or when the pupil has been obliterated in consequence of 
iritis, the cornea remaining clear, and, there being no communication between 
the anterior and posterior aqueous chambers, the iris-fibres bulge forwards all 
round wherever they are not too tightly stretched. When they thus bulge, 
though a transparent lens may be supposed to exist behind the iris, it may 
perhaps be safe to incise the tense iris-fibres somewhat obliquely : but, in such 
a case, probably an iridectomy would be a better operation. It is probable, 
indeed, that mere incision for the formation of an artificial pupil, should be 
confined to those cataract-cases in which the extraction-operation has been 
followed by inflammation and closed pupil, -with stretching of the iris-fibres. 
If, in such a case, the Surgeon anticipate inflammation to follow the secondary 
operation, one simple cut with a broad needle may be rapidly made across the 
iris fibres. In such cases, too, the iris may be fearlessly incised ; there is no 
transparent lens or no lens to be wounded. The vitreous humour probably 
protrudes through the opening in the iris ; and, if no fresh inflammation be 
set up, a good pupil may be made, and may remain (Pig. 567). Just after 
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the operation, when the pupil is first made, it will appear, of course, to be 
good, because the aqueous humour has escaped, and the protruding vitreous 
body then makes it appear very black and clear. 

Operation .—^The eye being well steadied with wire speculum and forceps, or 
with the fingers, a broad needle, with a cutting edge not confined to the part 
near the point, is thrust through the cornea and then through the iris at one 
extremity of the intended incision, and, as it is withdrawn, it is made further 
to divide the iris-fibres to the other extremity of the aperture that is to be 
made. 

Zriddesis. —Before this operation was invented by Critchett, there was an 
operation for artificial pupil, which consisted in effecting a prolapse of the iris 
by the cornea, and thus it was hoped an anterior synechia would result; but, 
by tying the iris externally, it is secured, and cannot return, even partially, 
within the anterior chamber. 
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Iriddosis makes a regular outlined pupil, of moderate size, lai^st towards 
the centre of the cornea (Fig. 569). In these diagrams the cornea is never 
represented : a central leucoma is supposed to exist in the present instance. 
The dotted circle shows the place of the pupil before displacement. The' 
operation does not cause bleeding into the anterior chamber, and its subsequent 
complications. The pupil may be larger or smaller, but not very large ; and as 
it is made, so it remains definitely. Iriddesis has been much in vogue for cata¬ 
ract of that “ congenital ” form (lamellar and nuclear) in which some layers, or 
some parts of them, ^ire definitely opaque, if centrally, with a clear marginal 
part of the lens. This is a stationary form of cataract, and if atropine show 
a sufficient margin of clear lens, generally behind the iris, we may make there 
an artificial pupil by displacement and ligature, and let the patient have the 
use of the natural lens, rather than substitxite a glass. 

The Operation is done thus. The eye being exposed, and held with speculmn 
and forceps, abroad needle is passed through the cornea at that part of the margin 
towards which it is desired to place the pupil. An assistant then places a little 
loop of very fine black silk over the opening on the wet surface of the conjunc¬ 
tiva, and leaves it there. To draw out as much of the iris as is required, either 
an ordinary silver iris-hook is used, or, if it be desired not to include the whole 
breadth of the iris to be prolapsed, and the pupillary margin is to be left free, 
a cannula-forceps is used to seize the iris midway between its greater and lesser 
circumferences. The part of the iris which is to be secured being now draxvn 
out by the corneal aperture, the assistant, holding in each hand a forceps with 
broad ends, like those used for puUiug out eyelashes, seizes the ends of the 
ligature, and, when desired by the Surgeon, tightens the loop and leaves it. 
This he does whilst depressing a little the ends of the two forceps, so as to tie 
the knot quite close to the cornea ; and he is careful not to pull the ligature 
more one way than the other, lest the iris be dragged on one side, or, being 
very delicate, and offering no perceptible resistance, it be very easily cut 
through. The ends of the loop are then cut off close to the cornea, the eye is 
closed, and both eyes are bandaged. If the knot have been sufficiently tight¬ 
ened, the portion of iris so strangulated and the little loop of silk will drop 
off in a day or two ; and the iris, moanAvhile, has formed an adhesion within in 
front (anterior synechia). 

But by this method of proceeding the uUimaU results are often very unsatis¬ 
factory : the iris is confined, and a low chronic recurrent iritis, etc., may be set 
up, which leads to far worse results than the state of things which the operation 
was intended to remedy. These artificial anterior synechiae seem to be as per¬ 
nicious as are the common iritic posterior synechiae. We have seen many 
instances illustrative of this disagreeable truth. An excision of iris is a far 
safer though ^ess attractive operation. If iriddesis be ever to be done, we 
prefer the proceeding with cannula-forceps, seizing the iris midway, and not 
the pupillary edge, as in this way much less confinement is caused ; and when 
but a sUght displacement of the pupil will effect the purposes of good vision, 
iriddesis may yet be permissible. 

B z cisi oii : Iridectomy, —^This operation is especially advisable when a con¬ 
siderable opacity of the cornea leaves only a very narrow marginal part clear : 
When iritis has caused occlusion of the pupil (Fig. 568), total posterior synechia 
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or very considerable adhesions, which cannot be detached by the use of bella¬ 
donna, or by operation : when perforating ulcer or other cause has ended in 
complete or almost complete adhesion of the pupillary iris to the cornea. But 
in all the cases requiring artificial pupil operation, an excision of. iris is in a 
very large majority the best. 

Operation .—An anaisthetic is fiii'st given, and the eye is kept open and steadied 
in the usual manner with speculum and forceps. An opening into the anterior 
■chamber, of at least one-eighth of the circumference, is made in the corneal 
margin vnth an extraction (Sichel’s) knife. If now it shpuld be necessary that 
the eye be held in order that the corneal wound may be exposed, the forceps to 
hold the eye is handed to an assistant; and the iris-forceps, closed and held in 
the left hand, is introduced into the anterior chamber. A sufficient quantity 
of the iris is seized and drawn out ; and, with the iris-scissors laid flat on the 
sm-face, it is snipped olf close to the cornea. The operation, with extra pre¬ 
cautions at the time and subsequently, is described below (see “ Iridectomy for 
Glaucoma ”). 

An artificial pupil should not be very small, as it will more probably become 
■closed by subsequent inflammation, or, if not closed, contracted till it is much 
too small for useful vision. The iris must be seized with forceps : a hook may 
teal’ through rotten or firmly adherent iris, or will draw out too little. No 
blood should be allowed to accumulate in the anterior chamber, if it can be 
prevented. No clot should certainly be lel't between the edges of the wound 
in the cornea. And, if the iris, close to the part where it has been cut off 
still hang in either angle of the corneal wound, it must be returned with the 
little spatula made for this jmrpose, or with the encl of the curette. 

Besides the operation for glaucoma, for artificial pupil, and for recunent iritis 
with adhesions, in which iridectomy is called for, there are a great many other 
■cases in which iridectomy is now usefully employed. In some of them, as, for 
instance, in acute ulceration of the cornea and hypopyon, simple paracentesis 
<;orne8e may be sufficient; so that, if we doubt the necessity for iridectomising, 
we can give it a trial meanwhile. If, after an iridectomy for glaucoma or 
recurrent iritis, the disease return, the operation may be repeated : the portion 
of iris removed being opposite to that excised on the fonuer occasion. An 
iridectomy in the first instance for total posterior synechia or for hypopyon, 
■should be a large one, and upwards as in glaucoma cases. 

Iridectomy for Glaucoma. —Although the common operation for ai'tifieial 
pupil, to which I have just referred, or for recurrent iritis, may be quite correctly 
called iridectomy, as it used to be before the cure of glaucoma was invented by 
Von Grafe, yet the operation and all about it is widely different from that 
for glaucoma, as may be seen briefly in the following comparison of the two 
iridectomies. 

Irideetomy to cure Gin/ucomu. ^ Iridectomy for Artifieial 

There is no pennanent opacity of cornea, The operation is done for jjennanent 
nor any obstruction of the pupil, leading to opacity of the cornea, or obstruction of tne 
the operation, pupil, or both. , , . 

The cornea and lens may be becoming Both cornea and lens cleai', at least 
altogether hazy at the time. ‘ some part; at this the oiicration is done. 

The globe is hard to the touch. The globe may be soft, or hard, or norm^ 

The fundus would be well seen, but for There is opacity or obstruction prevent 
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turbidity of tho aqueoufs and vitreous 
bumours ju-obably, or haziness of the cornea 
and lens. 

The operation is best done during inflam¬ 
mation. (When there is pain, &c.— in tho 
acute cases.) 

Opcmtion cannot be deferred. 

The excision is best made upwards, 
where it is covered by the upper lid. 

The piece of his should be taken specially 
from the greater circumference. 

Tire piece of iris excised should be large. 

The good result of the operation is im¬ 
mediate. 

The pupil is never afterwards blocked up. 


ing examination with the ophthalmoscope,, 
quite irrespective of any turbidity of the 
humours, or haziness of the other media. 

The operation is only allowable when no 
inflammation exists. 

Operation may Ire put off without harm. 

The excision should be made any way 
but upwards: where most convenient, at 
any exposed part. 

The piece of iris should bo prtrbably 
taken from the pupillary margin. 

It should be small, or smaller, at any 
rate, than that in iridectomy for glaucoma. 

The good result appears after a while. 

Not unfrequcntly rcsultless by sccondiiry 
iritis and occlusion of the pupil. 


We see, therefore, in the first place, that in glaucoma the portion of iris to be 
removed must be taken from its whole width, quite up to its greater circum¬ 
ference (Fig. 570), so that the preliminary opening made into the anterior 
chamber must be in the sclero-corncal junction, or in the margin of the 
sclerotic itself; not in the cornea, as it should be generally in the formation of 
artificial pupil by excision. For glaucoma, the piece of iris excised must bo 
larger than is usual for an artificial pupil ; and, that the gnj) made when the 
iris is removed may be hidden, it should be beneath the upper lid, just where 
an operation for artificial pupil would be out of the question. The chief steps 
of the operation are the same as those described already for operation of artificial 
pupil. But, chloroform having been given, if desired, the Avire-speculum and 
forceps being used, to keep open the lids and to steady the eye, an opening 
extending to one-fourth of the circumference must be made in the sclerotico- 
comeal junction, or even in the margin of the sclerotic, at the upper part- 
About one-fifth of the whole iris is i’em(»ved in the operation. For this piu’- 
pose, a kuice-sliaped knife is generally thrust into smd across the anterior 
chamber, and the incision is extended, if necessary, as the knife is being 
removed ; but an ordinary (Sichel’s) extraction-knife is much preferable. It cuts 
better, requiring less thrusting force, and with it the wound in the cornea may 
be made less obliquely through the coats of the eye, nearer, that is to say, to 
the greater circumference of the iris, which we want to reach ; and the point 
of the cutting instrument always between the cornea and iris may be kept 
quite away from the front surface of the lens, instead of being, as when the 
lance-knife is used; necessarily carried straight across it. In glaucoma, the 
anterior chamber is very shallow. The point of the knife, which may be held 
in the right hand for cither eye if the operator be not ambidextrous, is intro¬ 
duced in the sclero-comeal junction, at the right extremity of the incision to 
be made, and carried a little way towards the centre of the anterior chamber ; 
and, when it has well entered this chamber, the cutting edge is directed up¬ 
wards and forwards, and being thrust onwards steadily, with a firm hand, so as 
not too quickly to evacuate the aqueous humour, is made to cut, aided perhapa 
by slight sawing movements up and down, rather vertically (not by making a 
counter puncture, as some recommend) as far along the extreme margin of the 
cornea or sclerotic as the length of the incision is to be made, at least one- 
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sixth of the circumference. The knife, as it is withdrawn, is then brought once 
more with its point directed towards the centre of the chamber, so as to make 
a similar square extremity of the incision, to the end at wliich it was begun.* 
Then, as in the excision-operation for artificial pupil, the fine curved iris- 
forceps is introduced, and the toothed points opened in the anterior chamber 
(miless the iris have prolapsed, with the flow of aqueous humour, when the 
corneal wound was completed) widely enough to seize a rather lai-ge portion of 
the iris. This is then drawn fully out, and is first cut through with the iris- 
scissors vertically on the right side ; then, the blades of the scissors being held 
flat on the surface of the globe, it is divided along its ciliary attachment, close 
to the opening into the anterior chamber, and, lastly, it is separated altogether 
by another vertical cut. The operation is then complete. If much bleeding 
into the anterior chamber occur, the blood must be, if possible, coaxed out in 
one way or another, before it has formed a clot. The point of the curette 
between the lips of the woxind, or on its posterior lip, may do this ; or the 
blood may be pressed out with the convex back surface of the same instrument, 
by passing it, wet with tears so as not to abrade the epithelium, from below 
upwards over the front surface of the cornea ; or, by gently pressing back the 
wire-speculum upon the eye, it may be squeezed out. If there be bleeding, 
however, some blood will probably be left, and cannot be removed. The eye 
is tied up with some lint, wet or dry, over it, and a bandage is apidied over 
both eyes. 

Diagnosis of Glaucoma. —In the diagnosis of a case of glaucoma, much 
stress must not be laid on the meaning of the word—the sea-green colour in 
(lucstiou is often not at all seen in the reflected light from behind the pupil. 
The chief diagnostic signs are these :—1. Tensionvn excess—varying from the 
least degree T. 1, to a stony hardness, T. 3. It is appreciated by the two fore¬ 
fingers, used much as in trying elsewhere to discover the existence of deep- 
seated pus, the patient looking down and gently closing the lids ; or the amount 
of tension may be appreciated by the eye, as well as by the touch, by placing 
the point of the forefinger on the ciliary margin of the patient’s lower lid, and 
indenting the globe as ho looks up. 2. Pain in and around the eye, which is 
often intolerable, generally intermittent. Rarely does a case of painless (non¬ 
inflammatory) glaucoma occur. 8. Halos arc seen around the light. 4. Pres- 
hgojne symptoms tire present. 5. There is narrowing of the field of \'ision. 
6. There are obscurations. 7. The appearance of the ege externally : a. Large 
tortuous vessels arc seen to course over the sclerotic, and dip into it in the 
ciliary region ; h. The anterior chamber is shallow, the lens, and the iris with 
it, being, by pressure from behind, thrust forwards in approximation to the 
back surface of the cornea ; c. The pupil is large and inactive ; d. The cornea 
has more or less lost sensibility, and reflects light firom its surface imperffectly; 
e. The lens is perhaps cloudy (not cataractous, not opaque after iridectomy). 
8. Ophthalmoscopic appearances. . When the fundus can be seen (and it very 
often can be, though the aqueous and vitreous humours be somewhat obscured, 
even when the cornea looks steamy and the lens cloudy), the excavation, more 


TIii« method of making preliminary corneal incisions in preference to tliosc made with 2’®, 
keratome or the counter-jiuncturatlon of Von Grilfe’s knife (see Cataract, page 44y) has, 1 am giaU to nno, 
been adopted on principle by some of my colleagues. 
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or less, of the entire surface of the optic nerve-entrance, and tortuosity and 
congestion and pulsation of the retinal veins (and arteries), which are displaced 
and compressed against the white margin of the “ cup,” and some little ecchy- 
moses therefrom, perhaps, are the marked features. These signs are all due to 
increased intraocular pressure, as is shown directly by the excessive tension (the 
first diagnostic sign given), in consequence of the contents of the globe being 
more than is normal. 

Glaucomatous is a term applied to symptoms of increased intraocular pres¬ 
sure (tension) in otlier diseased states of the eye, in which iridectomy is per¬ 
formed with much benefit to the patient: hardness of the globe being in any 
such cases whatever, the indication for the operation. As it is specially im¬ 
portant to recognise glaucoma in its first stages, we must not look for the corneal 
and lenticular changes, or much “ cupping ” of the optic nerve in all cases of 
the disease, or the operation will have been deferred long after it should have 
been done. Glaucoma is a disease of elderly or of old people of impaired 
health. The earliest symptoms are, to the patient, perhaps, intermittent 
obscurations, halos, and more or less wandering pain ; and, to the Surgeon, in¬ 
creased tension, some congestion, dilated pupil, shallow anterior chamber, and 
ophthalmoscopically, some excavation of the oi^tic nerve-entrance and venous 
pulsation. In the case of an eye blind by old neglected glaucoma, iridectomy 
will perhaps relieve pain ; but probably it should be extirpated. 

The benefits of iridectomy, properly performed, and sufficiently early in 
glaucoma, are patent; and it must be done, when the opportunity offers, even 
when the time most favourable for its performance is gone by, and even in the 
chronic cases, in which the results are always least advantageous. Wij^out 
operation, glaucoma certainly ends in total blindness. It is probably,’ in the 
first place, choroiditis, and effusion in the vitreous space. It goes on by pro¬ 
ducing such structural changes in all the tissues of the globe, that tot^ dis¬ 
organisation is the result. 

Prolapse of the Iris. —^This means a bulging of the iris through an ulcer 
which has perforated the coats of the eye, or through a wound in these coats, 
cither made accidentally, or in the course of a surgical operation. It is often 
caused by the first gush of aqueous humour as it escapes when the perforation 
is complete, and remains there passively until it is either pushed back into its 
place with a spatula or curette, or made to return by causing contraction or 
dilatation of the pupil by instillation of a solution of (atropine or) Calabar bean, 
one or the other, as the case may seem to need. It is evident that, if the external 
openii^ should be in or very near the centre of the cornea, a prolapse of the 
iris cannot occur ; it cannot be A^ery far from the corneal margin, the position 
in which most of our internal singical operations are commenced. If a pro¬ 
lapse is to be returned, it must be done very soon after it has occurred, or the 
iris will probably have become adherent to the margin of the external opening, 
forming what is called synechia anterior, or, compressed between the edges ot 
the wound, the iris will have at least become strangulated. In iridectomy 
operations, however, it is an advantage that a prolapse of the iris foUo'wing the 
current of the aqueous humour should take place j for then we need not 
introduce to the anterior chamber the forceps by which it is to be drawn out. 

In other cases, prolapse of the iris is caused by pressure of the aqueous or 
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vitreous humour behind it, and is not brought about in any sudden or impulsive 
manner ; it is then discovered as a little bag of a dark colour—whatever may 
be the natural colour of the iris. If, being recent, we hope to return the pro¬ 
lapsed iris intact. Calabar bean and a strong light may be tried ; and the return 
may be aided, if the prolapsed iris be distended by the aqueous humour, by 
gently pressing it back with the end of a spatula, by puncturing the most pro¬ 
minent part with a needle and relieving the distension, or by closing the lids 
and making some pressure upon them and rubbing them gently with the finger. 
The ii’is bulging may bo already adherent to the margin of the external opening 
and cannot be returned ; yet it may increase by the opening beeoming larger 
or by an increase of pressure from behind, and this we must guard against 
by artificially contracting or dilating the pupil, as the case may be, by con¬ 
tinued pressure of a pad of wool and a bandage, or, if the prominence be much, 
by puncturing it, or, supposing it to have become firmly adherent, by snipping 
it oir with a pair of small scissors. 

In the old operation of extraction of cataract by a semicircular flap, the iris, 
which is to be left intact, often prolapses, and this is one of the chief difficulties 
of this operation. It occurs either at the time of the operation, the vitreous 
humour after the lens is gone, causing it to bulge forwards between the lips of 
the wound ; or the iris is found, after some days, to be involved in the weak 
and slowly progressing cicatrisation of the same. In the former case it should 
be smoothly and gently pressed back into its place with the flat side of the 
spatula held horizontally, and then, .all pressure being taken off the globe, the 
lids are to be closed and so the lips of the wound kept together. When the 
prolapse is discovered some days after the operation has been done, of course it 
cannot be returned ; pressure may then be employed, or, if the prolapse be 
considerable, it m<ay be punctured or incised, or, better still, the prominence, if 
sufficient, be cut off. 

SynechisB : Corelysis.— Anterior Synechia, or adhesion of the iris to the 
cornea, only takes place when the two have been brought together for a time 
by evacuation of the aqueous humour, generally by perforating ulcers of the 
cornea (see Prolapse, p. 440, and Iriddesis, p. 435.) Posterior Synechia, or 
adhesion of the iris to the lens, which is very much more common, results fi:om 
iritis; and these adhesions, once formed, are seldom detached, as in any case 
they should be if only it be in any way possible : for, if not, an iritis can 
hardly be said to be cured. Posterior synechiae may be numerous, or the whole 
round of the pupillary margin may be bound down to the lens—^total posterior 
synechia or exclusion of the pupil: if thk be so, no communication exists 
between the anterior and posterior aqueous chambers, the circle of the iris pro¬ 
jects forwards around the central depression in which is the adherent pupil, 
^d presents a very characteristic appearance by oblique illumination. It is 
important also, for it is an urgent call for an immediate operation : the com¬ 
munication between the two aqueous chambers must be re-established by an 
iridectomy. If posterior synechise be few, or even numerous, the iritic inflam¬ 
mation having subsided, a certain amount of permanent injuiy, a source of 
irritation, and a liability to recurrence of iritis, therefore, at any indefinite 
time, are left; but the damage, if there should be total posterior synechia, 
tends always and at all thnes totthout intermission or hope of abatement, to 
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aggravate itself, by the constant dragging, the great tension that is kept up, 
by the accumulation of aqueous humour from behind, upon the iris between 
its greater and lesser circumferences, its cihary and pupillary borders. Oc¬ 
clusion of the pupil is a very different case : it is when the pupil is filled by a 
false membrane after an iritic inflammation : the pupil may be, and is, very 
probably, also excluded, but if it be only occluded, it may not be bound down 
to the lens at all, and the aqueous humour may pass freely from the posterior 
into the anterior aqueous chamber through the occluded pupil: in some cases 
I have opened out the false membrane and made a central pupil, without at all 
interfering with the iris. {OpMJialmic Hospital Reports, Vol. II., page 811.) 

If iris-adhesions be few in numlnsr, three or four perhaps, and these be not 
wide, if the iritis have occurred but once, at least two or three months pre¬ 
viously, and the iris seem, otherwise healthy, able and ready to dilate, as much 
as could be expected, considering the adhesions, under the influence of atropine, 
and the latter remedy have been fairly tried (a drop of a strong solution placed 
in the eye three or four times a day for a week) and have failed, I have been 
in the habit of detaching them wich a spatula-hook passed between the iris and 
the lens {Op. cit, p. 309). There is no fear of wounding the lens. But, now, 
unless circumstances be altogether favourable, according to the above data, I 
am afraid of lighting up a fresh iritis and of getting re-adhesions after the de- 
tacliment has been done. The results of Oorehjsis, as I have called it, arc 
altogether encouraging in these favourable cases : the patient, not old in years 
or in general health, his iris fully dilated, and able to dilate, but for a few tense 
adhesions posteriorly by which it is distorted. But, in most cases, the adhesions 
are either more numerous and extensive, or they have been, just after the iritis, 
detached by the proper use of atropine : if this have not been and cannot be 
accomplished, and the adhesions be numerous or extensive, or both, the question 
of an iridectomy arises. If vision (the pupil) be much obstructed, together 
with the fact of the adhesions, an iridectomy, by Avay of artificial pupil, must 
be done. Without much impairment of vision, on the other hand, if the iritis 
should become recurrent, an iridectomy, larger and upwards, is required for the 
purpose of arresting the recurrences (see Iridectomy). If the pupil be some¬ 
what blocked, besides the syncchise, and there be recurrent iritis, still it is 
iridectomy. The two reasons for iridectomy coexist, and probably it will be 
desirable to make a rather large iridectomy down and inwards; or a large 
iridectomy may be made in the usual upward direction, and, subsequently a 
small iridectomy, by way of artificial pupil, in the opposite direction. 

OATABACT. 

Until within a very few years, it was considered an easy matter to deter¬ 
mine, in any case of cataract, what operation should and would be done. One 
was a case for extraction (by a large flap, as it is now called), another as cer¬ 
tainly would be removed by needle-operation, and a third by linear extraction, 
as it was cabled. Now every ophthalmic Surgeon is in search of some improved 
method wM<di shal l diminish the number of his unfavourable results; and 
everything is changed for the better, or it may be for the worse. It is rather 
a bold thing, as for as the profession is concerned, to do an extinction as it is 
used to be done,making a semicircular section of the cornea. Sec. This state 
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of uncertainty makes it also very much more difficult to say wh&t operation is 
meant by name, or to venture to recommend any particular operation in any case. 

Fokms of Cataract. —Cataract is most comnion in old or- elderly persons, 
and in them it is of the kind called Hard Cataract. In younger persons, 
and especially in children, cataracts are comparatively soft The Senile 
Cataracts are generally striated ; the streaks being very evident in the com¬ 
mencement of the disease, and less seen as the whole lens becomes opa<j[ue : the 
lenses are generally a little amber-coloured, especially in the nucleus. The- 
other cataracts are comparatively little or very indistinctly striated, and of a 
milky colour. , Stria) in the lens are almost invariably found to radiate from 
an opaque central spot to the circumference (Fig. 072), or to project towards 
the centre from various points of the circumference of the lens (l^’ig. 571). In 
fact the striae, according to the direction of the lens-fibres, of which some only 
have become opaque, always diverge from or converge to the centre of the lens. 
In hard cataracts the cortical parts, as in the normal lens, are always com¬ 
paratively soft, sometimes very soft, with a hard nucleus only ; but these are 
cases of secondary degeneration, by which, even the nucleus may at last become 
dissolved. In rare cases, an indefinite central haze, without any pattern, in¬ 
dicates the beginning of cataract. But there are not unfrequent cases of 
haziness of the lens, as a senile change, 01 * from inti’aocular presstirc (see 
“ Glaucoma ”), which must not be called cataract, for it is sometimes found 
together with good vision, and the haziness may disappear, or it may never go 
on to a complete or real opacity of the lens. It is not, in fact, the beginning 
of cataractous changes. This is an important distinction ; and no doubtful 
case inust be said to be one of cataract, unless, by examination with the ophthal¬ 
moscope, by the direct or oblique methods of illumination, stria) or some certain 
opacities be seen in the lens, or such a degree of central haze in the same 
situation as to obscure the image of the fundus, when, by direct illumination 
of the ophthalmoscope, a bright light is thrown into the eye. If any less 
definite rule be adopted, it will lead to iimumorable misunderstandings and false 
anticipations. When an eye, in which striae exist in the lens, the rest of it 



Fig. 671.—Commencing Catnract: Omiqiio 
sticks converging from tUe margin: tlio 
dai'ker etrite ate in the anterior i)ait» of 
the lens. 



Fig. 572.—^Commencing Cataract; Ojiai/uo 
streaks diverging from the centre. 'I'he 
lens-nucleus is altogether ohseured. 


remmm’ng transparent, is exa min ed by direct illumination, the pupil, of course-, 
having been first of all dilated with atropine, the mirror of the ophthalmoscope 
only being required, the several streaks appear black, in front of the light 
behind them of the brightly lit-up fundus of the eye (Fig. 571); whereas. 
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when a commencing cataract is examined with a side h'ght, and the ophthal¬ 
moscope lem only used (oblique illumination), the striae appear whitish against 
the dark pupil; for the light is reflected l&om the front surface of opaque parts 
■of the still partly transparent lens (Fig. 572). Thus, by these two methods, we 
have, in doubtful cases, a means of checking our diagnosis. The cases of Itctzy 
central commencing opacity of the lens, which are to be called cataract, have 
been defined already. Of couree, in case of a patternless non-striatcd opacity 
of the lens, far advanced, the wJtoh lens so evenly opaque that no 'part of it 
allows an inspection of the fundus, there need bo no question of the existence 
of cataract. That the opacity is not in the cornea, or in any part behind the 
lens, is found at once by observing the apparent change in the relative position 
of the parts, when, in a good light (oblique illumination), the observer moves 
his head from side to side, whilst the patient keeps his eyes fixed on some other 
object. That it is no opacity in the pupil, is known by the use of atropine, 
which must of com’se always be used beforehand for the diagnosis of cataract, 
in doubtful cases, and which will not regularly dilate the pupil if this .be not 
free. Of course there may be obstructed pupil and cataract behind it; but 
then we cannot certainly make out the latter. Or, if there have been iritic 
■effusion and adhesions now freed, there will be evidence of old iritis. Or, if 
the opacity be in the vitreous space, it will be evidently so far behind the level 
of the pupil as to show its situation by oblique illumination. 

Besides the idioijathic, there may be, at any time of life, TraTimatic 
Cataract. Any wound of the lens, unless it be a slight clean cut or puncture, 
•and not very deep, is followed by opacity of the whole lens. The surgical 
treatment of senile or hard cataract, of soft cataract, and of traumatic cases, is 
very unlike in many respects. In the latter only is there urgent need of any 
operation being done. Wounds of the eye (and lens), as of other parts, when 
they have occumd, are generally found to liave been in young persons, or at 
least not in old people. Hence traumatic cataracts generally resemble the 
more the soft, cataracts, so called, in being soft and whitish. In older persons, 
when the opacity follows a wound of the lens, it will be found to have a hard 
nucleus, if it be not altogether hard. The wounded lens becomes opaque, 
swells up considerably, except the nucleus in old people, and in young people 
very rapidly, by the admission of the aqueous humour ; and herein usually 
lies the mgency of the call for surgical interference. The swelling of the 
whole lens and the gaping wound of the lens-capsule, by which an irregular 
protrusion of swollen lens-matter takes place, if the lens be not whoUy swollen, 
press upon and rub against the iris and ciliary processes in their movements, 
and set up iritis and deeper-seated inflammation, which will not, of course, 
subside until the exciting cause is removed. Those opacities of lens, also, 
which follow blows on the eye, or severer blows on the head (without any 
external wound of the eye), by which the lens is dislocated {or partly separated 
from its iiatural coimexions, so that it, and consequently the iris, are some¬ 
what tremulous), must be included among the tramnatic cataracts. It is in 
traumatic cases, accidental or surgical, and in these only, of cataract, that no 
dday is permitted if an operation be required : the curette, the suction-curette, 
or the spoon must be employed at once, and as much of the cataractous lena 
ahatter removed as can be without much interference. 
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Cataracts affecting, for the most part, only the cortical fibres of the lens, 
have been called Capsular. Anterior Capsular Cataract shows of course 
the shape of the convex surface as it is seen in front and just behind the 
pupil. In Posterior Capsular Cataract, there commencing, the striae 
appear concave and rather yellow, not white, because they are seen through 
the thickness of a lens which, by age, is yellowish, as are all old lenses, cata- 
ractouB or not; and some of them, without being cataractous, have yet a 
slight haae in them, nevertheless not a commencement of cataract. Secondary 
cataracts, consequent upon some disease of the deeper parts of the eye, are- 
seen commencing in the centre of the posterior surface of the lens. Capsular 
cataracts are only commencing cataracts, where the opacity first appears in 
the cortical layers. 

GrENEEAii REMARKS OJT OPERATION. —If cataract begin as a stellate central 
patch in the lens (Fig. 572), of course vision is at once much interfered with, 
and is probably benefited by the use of atropine from time to time ; whereas, 
in both these respects the reverse is true, if the striae project only towards the- 
centre from the circumference of the lens (Fig. 571). In any case, even tho 
most complete, of cataract, it must be remembered that, though the fimdus of 
the eye cannot be seen by the Surgeon, the patient can always, if the case be 
uncomplicated, see a bright light very well, the other eye being covered, and 
can at once equally tell the absence of it when the hand is before it. The 

field of vision,” also, within which the patient can see the fight, is not re¬ 
duced in size. The patient has not the hopeless look of blindness of an 
amaurotic patient; he seems to look for the light and to enjoy even such 
vision, of fight only, as he has left to him. So it is also in any case of non- 
nervous blindness, in leucoma, &c. Also, in the diagnosis of a case of cata¬ 
ract to be operated on, one expects to find a pupil ready to dilate well or tn 
contract, a good-sized anterior chamber,—in fact, an apparently healthy ey& 
but for the cataract; no increase or decrease of tension of the globe; no 
history of former pain, and so on. .Arcus senilis is no reasonable objection to 
operation. Cataract, unless it be traumatic, in which case the history is our 
guide, and the lens becomes cloudy in a few hours or days, is, of course, com¬ 
paratively of slow formation, very slow indeed in the senile forms ; but blind¬ 
ness or partial blindness in one eye from cataract, or indeed from any other 
cause, without pain or redness, is not unfrequently discovered suddenly and 
by chance, by the patient accidentally closing the other eye, with which he 
has been seeing, so that the- history given us may require a complete mental 
refutation, lest we be led to fear any unfavourable complication not existing in 
the case. 

An incompletely opaque lens must not be operated on for its extraction if the 
operation can be def«rred or avoided : but it cannot be in some cases of so- 
called congenital cataract, in which the lens opacity is central and so large as 
to need tho loss of the whole lens (see, on the other hand, Iriddesis), or in 
cases in which very slowly progressing senile cataract has produced so con¬ 
siderable a cmtral opacity in the lens of both eyes of a patient, as, without 
rendering the lens of either completely cataractous, to have made the patient 
practically blind. Then either one may use the needle once or twice before¬ 
hand, and, the whole lens having consequently become opaque, it may be 
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regularly extracted ; or the risk and danger of extracting immature cataracts 
must be borne. (I have had no practical experience of the extraction of cata¬ 
ract in its capsule.) For portions of transparent cortical lens-matter are 
sticky, and adWe to the portions of lens-capsule remaining in the eye after an 
extraction-operation, and to other parts ; besides, if they were not thus 
dilRcult to remove, and did not require much interference for their removal, 
they are transparent at the time, and so cannot be seen to be removed. The 
preliminary needle-operations are not very satisfactory in practice : for the 
•centM, very slowly progressing cataracts, equal in each eye, of old people, 
needle-oi)erations are in themselves rather dangerous (see p. 452), and they 
take much time whilst one is striving to hasten the end; for two needle- 
operations or a following extraction-operation cannot be done at short intervals 
safely, and a senile cataract very slowly becomes opaque, even when the capsule 
is opened, and an iritis is never improbable. The congenital forms occur in 
jonnger, perhaps very young patients; and, very often, a needle-omration 
having been done in order to the maturation for extraction of one ^ these 
'Cataracts, it will be found better to complete the operation by repeatira use of 
the needle only. 

If one eye be cataractous, the other still retaining more or less the useful 
vision, the cataract may be operated on, if complete and otherwise fit for 
•operation ; but it cannot be right to urge the operation which may well be 
deferred, and need not now be done. If the seeing eye show a commencing 
cataract, a patient wiU, not unfrequently, desire the removal of the complete 
cataract, so as to have prospectively the use of the then practically blind eye 
when the other fails him. If the seeing eye do not show any commencement 
of cataract in it, the history and examination of the case require more parti¬ 
cular attention in order to its diagnosis—^that it be not traumatic, or, if it 
be, at least that vision, independently of the cataract, be good. Perhaps 
-operation may be advisable. I have sometimes, for cosmetic reasons, extracted 
a cataract in a blind (amaurotic) but otherwise, externally, healthy-looking 
-eye. Even with the densest or darkest coloured cataract the patient has, in 
-an uncomplicated case, a good perception of light and field of vision. If there 
■should be cataracts in both eyes equally advanced, both fit for extraction, I 
prefer to do one first and the other a few months afterwards ; but I would 
not refuse to extract both at once if good and special reasons w'ere given 
for my doing so. I have known both eyes to be lost after a double 
•extraction. 

The object of the operations for cataract is the removal of the opaque lens 
from the axis of vision. Subsequently to the operation, instead of the 
natural lens, an equivalent glass lens is placed before the eye—for near objects 
■about 2^, and for distant objects about 8| inches focus. The points to be 
•observed aie, either the getting rid of the cataract very gradually by natural 
process of absorption, when, in young persons, the capsule being lacerated, and 
the lens wounded, by operation from time to time, this can be accomplished ; 
-mr, otherwise, the more rapid removal of the cataract, the opaque lens-matter, 
l^ 'hceration first, and then evacuating by as small an opening as possible in 
tikffi cornea; or, thirty, by extraction of the whole at once by a sufficiently large 
■opening. After the operation, we have merely, as a general idea, to let nothing. 
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by any movements brought about directly or indirectly, hinder the healing 
of the external wound, or interrupt the complete rest and seclusion necessary 
for the recovery, without inflammation, of the various internal structures that 
have been disturbed. 

Before any cataract-operation, belladoima or atropine drops may be well 
used, although, if the aqueous humour be let out, the iris will contract at once. 
At any rate the application keeps the pupil dilated in the beginning of the 
operation, so that one can see well the cataract; it shows also that the pupil 
^vill dilate, and how much it will dilate, and it inclines the pupil to dilatation 
during the operation and subsequently. I do not think that the iris is ever 
brought any more in the way of the cutting edge of the instrument used in 
opening the cornea, by its expansion, as is asserted. 

In any operation for cataract, care must be taken not to urge the vitreous 
humour to escape, nor inadvertently to rupture the posterior lens-capsule, nor 
■to brqise the iris or cornea ; and not to leave any lens-matter or clot of blood, 
not o^y in the former situation of the lens, if, without much interference, 
they be thence removed, but also in the lips of the comeal opening, where 
they will interfere with the healing process. 

Formerly, when the only method of extraction of senile cataract was by a 
flap involving a section of one half the circumference of the cornea, very many 
precautionary rules were to be enforced that are now of little or no importance. 
Then cataracts were only extracted in the spring time—the time we now only 
consider to be best. Then, i^ a patient were intractable, the prognosis was very 
unfavourable, if the operation were done at all. Now, the administration of 
chloroform during the operation, and perhaps of chloral subsequently, have 
almost set aside this objection. The great extent of the surgical wound in the 
cornea, then deemed indispensable, was naturally an evil prognostication if 
the patient were feeble, lest the section should never heal, or the cornea die 
of malnutrition ; or, if the patient had an habitual cough, it was ominous of 
vitreous escape tlirough so large an opening, or of prolapse of the iris at least, 
in the same way. Iris-adhesions, always unfavourable, when no iridectomy 
was done, were a fatal objection to an extraction. Our patients now-a-days 
have great advantages at least in the improved methods of extraction. But no 
result of any sui^ical operation is so beautiful as a successful ext^tion by the 
old semicircular flap ; and, aU things being favourable, the patient completely 
anaesthetised, it may still be done in some few cases. 

IIari) or Senim Cataracts are extracted wholly and at once by one of the 
three following methods. 

Extraction by Flap-Operatiou.— The old oi)eration of extraction by a 
semi-circular flap is thus done. The patient is lying on his back on a high 
couch with his feet to the window ; the Surgeon standing behind him, having 
■cautioned the patient against any irregular movement on his part, puts his 
forefinger against the lower edge of the patient’s upper lid, using his left hand 
for the right eye of the patient, and vice versd, raises it, and holds it securely 
against the upper margin of the orbit. The middle finger is put on the surface 
cf the globe, on the nasal side, to keep it from rolling inwards. An assistant 
has charge of the lower lid, which he depresses and holds securely against the 
edge of the orbit without any pressure on the globe itself. The Surgeon, with 
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the extraction-knife, held like a pen in his other hand, again cautions the patient, 
tells him to look towards his feet, and, resting the hand with the fourth finger 
on his cheek, enters the point of the triangular knife (Sichel’s) at the outer side 
of the cornea, hear its margin ; then, not allowing the eye to be rolled in, he 
thrusts the knife rather quickly across the anterior chamber in front of the iris, 
and penetrates, from mthin, the cornea at the inner side, making the counter¬ 
puncture just opposite to and symmetrical with the first; so that the upper half 
of the cornea is in front of the knife or before its cutting edge. The knife is 
now only thrust onwards as far as it can be, until the flap is completed : but 
this, very probably, cannot be done but in dramng the knife back again a little, 
or by little to-and-fro movements. Until the section is nearly completed, and the 
knife has passed in front of the whole iris, it must not be at aU retracted; or the. 
aqueous humour is allowed to escape, and the iris falls in front of the cutting 
edge. The lids are now freed, and the patient told to keep them gently shut. 
After a short rest the lids are held open, but they need not be again so firmly 
fixed as before ; the patient is then told again to look down, the convex back, 
of the pricker, held horizontally, is inserted between the edges of the corneal 
wound, carried down to the pupillary area, and turned with its point against 
the capsule^f the lens. Then, by a few light scratches, this is freely lacerated 
and the instrument Avithdrawn, with its back turned upwards, so that its point 
may not be caught in the iris or cornea. Tlic eye is again closed for a minute, 
and when again opened, it is ^y the operator only, who raises the upper lid as 
before, but without much pressure against the edge of the orbit, and then ho 
places the convex back of the curette horizontally on the skin of the lower lid 
near its margin. With this he makes intermittent light pressure on the globe 
just below the ciliary region, and synchronous counter-pressure Avith the point 
of the forefinger, Avhich is holding the upper lid at its margin against the cib'ary 
region just above the comeal wound. This requires much tact and attention. 
If the globe be compressed too far back, the lens will escape violently, and not 
improbably with some of the vitreous hiunour. If it be compressed too far in 
frqnt, the lens may be dislocated, but not out of the eye ; it may fall back into 
t^6*vitreous space and be lost. If all go well, the upper edge of the lens is seen 
to come forwards through the pupil which it dilates, and then rides over it 
and presents itself in the comeal wound. The pressure should be kept up or 
increased, until little by little the lens has advanced so far that at least 
more than half is Avithout the Avound. Then, the pressure exerted being 
little and equal, the lens, if it remain in the wound, may be rolled out sideAvays 
Avith the tip of the middle finger of the hand Avhich steadies the upper lid. 
This is better than increasing the pressure up to the final evacuation of the 
lens, as vitreous humour may follow it, and better than omitting altogether the 
pressure exerted, or much of the softer cortical parts of the lens are likely to be 
detached and left in the lips of the wound and in the anterior chamber. Any 
such are in the next place removed Apith the curette, if it can be done Avithout 
much interference. If the iris be now inclined to prolapse, it may be pressed 
gently back with the small spatula, made for the puipose, held horizontally. 
The instmments, knife, pricker, &c., are all held horizontally ; so that if the 
eye, ill controlled by the patient or Surgeon, should, in any stage, roll up- 
Avards, as it has a tendency to do, the instrument in hand may not pass doAvn- 
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wards into the deeper parts of the eye, but be forced out of it by this move¬ 
ment. The iris now being in position, the pupil clear, and nothing being left 
between the edges of the comeal wound or within the jmlpebral aperture, the 
lids are gently closed, a smooth oblong piece of linen rag, with a slit in it for 
the nose, is placed over both eyes, then a little wool is put in the orbits over 
the rag, and a bandage over it round the head. The patient is kept in bed for 
a day or two, and fed with spoon meat. He may then get up and walk about 
the room a little. 

Extraction with a Traotion-Instrnment. —In this operation cliloroform 
is given, and a wire speculum to keep open the lids, and forceps to hold the 
eye, are used. The Surgeon either thrusts in at the upper part of the sclerotico- 
comeal junction a lance-shaped knife in his right hand, or, what is preferable, 
the point of a Sichel’s extraction-knife, at the right extremity of the incision 
which he intends to make in this part of the eye, and, holding it almost vertically, 
he cuts on as far as he intends, perhaps one-fourth of the circumference, to the 
left. He then makes a considerable iridectomy, larger than for artificifd pupil, 
and not so large as in a case of glaucoma. Then with the pricker he lacerates 
the lens-capsule. He then passes the end of the traction-instrumen^^Critchett’s 
spoon) between the lips of the wound, vertically, to the upper edge of the lens 
and within’the capsule, rather posteriorly; and, remembering anatomically the 
curve of the hinder capsule, he passes it along the curve just behind the lens 
itself. He then tilts forwards the end of the spofii, and, watching that the lens 
is coming with it, he begins to withdraw the instrument and the lens together. 
If the spoon will not go on between the lens and its capsule, it may be introduced 
perhaps a little sideways ; and as soon as it has begun to pass between the two, 
it may be passed all the way without difficulty. If the lens is being pushed 
before the point of the spoon, instead of the latter passing behind it, it will be 
seen, the front surface of the lens being purposely watched, to be passing 
downwards; and we must try some other way, sideways, as above directed, or 
further backwards, and not of course push on the instrument so as to displace 
the whole lens downwards. The piece of iris excised must be so large thi^ 
what is left does not become compressed between the spoon and the cornea, m. ■ 
the removal of the lens ; and the comeal opening must be so large that not 
much dragging is required. The main body of the cataractous lens being 
extracted, the concavity of the posterior capsule, in which it rested, is pressed 
forwards by the vitreous body behind it, and so, if any fragments of opaque 
lens be on it, they are presented forwards in the pupil, and a spoon may be 
employed once or twice for their removal. No blood-clot, nor any lens- 
matter, nor, of course, the edges of the iridectomised iris, must be left in the 
comeal wound. 

Exti-action by Vott Gtrafis’s Method. —This operation has in recent 
years grown immensely in fevour with ophthalmic Surgeons, and almost all 
senile cataracts are now extracted in this way; or, at least, this operation 
is the grand foundation on which individual operators have built their 
modifications in details according to their own inclinations. First of all, 
we may observe that the idea seems to be based on two principal facts: 
Ist. That, to extract a cataract, it is not necessaiy to make so large an 
opening as a hidf section of the cornea, as in the old flap-operation— 
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which, indeed, became clear to us some years ago, when the traction-instru¬ 
ments were iuTented ; and 2nd. That it is equally unnecessary as a rule, even 
with the smaller opening, and very undesirable on all accounts if its use can 
be avoided, to introduce any traction-instrument within the eye, as is done in 
the operation last described, (If Von Grafe used any such aid in any case, it was 
a small blunt hook instead of a spoon.) The incision is made with a knife like a 
sharp-pointed tenotomy-knife, by puncture and counter-puncture, of perhaps 
one-foxuth of the circle of the sclerotico-comeal junction. Attached to the 
comeal flap is left a flap of conjunctiva to cover the incision. An iridectomy 
is made, and, of course, the lens-capsule is lacerated in the usual manner. To 
evacuate the lens, the back of the curette is pressed against the sclerotic margin 
of the incision, and the necessary counter-pressm’e below is made with the 
fixing forceps. The cortical lens-matter generally remains to be removed, after 
the nucleus has come out or has been removed by the hook j)laced under and 
around it. 

Von Grafe says that tlie advantages are the following :—Ist, the incision 
is linear; in consequence of which the co-aptation of the edges of the 
wound is more perfect than is the case after a flap incision, and there is less 
risk of gaping of the wound, permitting loss of vitreous humour after the 
performance of the operation : 2nd, it is peripheral, passing chiefly through a 
vascular texture, in which the healing process occurs more rapidly than in a 
non-vascular tissue: 8rd, the incision may be viewed as subconjunctival, 
being covered by a flap of conjunctiva : 4th, a portion of iris is removed, and 
thus no prolapse of iris can occur, and the tendency to iritic inflammation is 
diminished: 5th, in most cases no instrument is introduced to assist the 
evolution of the lens, and, when such is necessary, a hook merely is employed; 
and eth, the after-treatment is of short duration. 

Now probably no extraction by Von Grafe’s method is ever done in all its 
stages, exactly as Von Grafe used to do it, and no operator is free from aU 
prejudice in favour of his own particular modifications, which indeed to him 
only, it may be, are advantages in operating ; but some few practical remarks 
as to my own experience of this now established method of performing the 
most important of the capital operations in eye surgery may be usefuL The 
pupil is under the influence of atropine. The anajsthetic preferred may be 
fearlessly, given; and, the patient being well under its influence, a spring 
speculum (Fig. 564, a) is introduced between the lids, and the eye itself 
steadied by grasping a considerable fold of conjunctiva at some distance 
below the lower margin of the cornea, with the toothed forceps (Pig. 564, 6 ). 
For either eye to be operated on, I stand, as usual, behind the head of the 
patient lying on the couch, and hold the forceps generally in my left hand, 
because, in my way of making the corneal section, the knife for either eye may 
be as conveniently held in the right hand. I prefer a Sichel’s knife, as in 
iridectomy (p. 436), in the present operation ; not that there is anything to be 
feared in wounding the lens, or that it cuts better than Von Grafe’s, but because 
with it a section of the cornea can be made less obliquely in all its extent 
by punclanrS and counter-puncture, which, in iridectomy for glaucoma, is also an 
advantage ; and especially because, with 90 small a of the cornea as is now 

made, the counter-puncture extremity'of the section, when a counter-puncture 
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is effected, malm so small an opening in the ant&rwr chamher as compared with 
its size ^eternally, and this is a deception, for of course its least dimensions are 
•only practically available in the evacuation of a lens. The point of the knife 
being directed towards the centre of the pupil, the cornea is transfixed at its 
upper margin at the right hand extremity of the intended incision ; the pmnt of 
the knife is then carried on between the cornea and iris along the upper circum¬ 
ference of the anterior chamber. No counter-puncture is made, but the knife 
is quickly brought into a more vertical position, and with a firm hand, and 
•quickly, by little to-and-fro movements, the section is continued as far as need 
be to the left extremity of the intended opening. That this extremity may 
be square like the other, and not at all oblique, the knife should be either 
■drawn out at the end of the section, held quite vertically ; or, the knife being 
held horizontally, the edge is brought upwards and forwards, and its point is 
made so to qpt its way out suddenly at one stroke. The comeal opening should 
be as large as one-third of the circumference of the cornea ; it had much better 
be unnecessarily large, than a little too small in any case ; it is easily extended at 
■either end, if it should seem to be necessary, by re-introduction of the point of 
the knife into the anterior chambei*, and cutting right or left. No conjunc¬ 
tival flap is left to cover the wound : it is doubtful if, when it has been left, 
the comeal wound heals any the better. A considerable iridectomy is as 
usual made (p. 448), and the lens-capsule opened (p. 447). To evacuate the 
lens, the back of the curette, held horizontally, is now pressed on the globe ■ 
between the lower margin of the cornea and the point below it, at which the 
globe is held with the fixing forceps. By moderate pressure backwards, 
gradually increasing, and by a succession of little sliding movements from below 
upwards, never reaching the edge of the cornea, the upper margin of the lens 
will begin to protrude at the corneal opening, and dilate it : as soon as it is 
certainly advancing out of the eye, the sliding movements must be discontinued, 
and the simple, very giadually increasing backward, and upward pressure alone 
is to be kept up on the eye or the lens ; its largest part not having passed the 
•opening, may recede as well as advance alternately with each up and down 
movement of the curette, and the extraction might never be completed. This 
steady backward pressure is to be kept up patiently until the largest part of 
the lens is certainly quite outside the corneal opening, when the whole body 
•of the lens will probably fall aside out of the way, or it may be pushed aside, 
only not with the curette, for the pressure must not be altogether intermitted. 
At least w'e are no more concerned about it, and have only now to care for the 
complete removal of all the softer cortical lens-matter left behind in the an¬ 
terior chamber. The curette is continuously pressing on the lower front part 
■of the globe, and now again the sliding movements upwards may be recom¬ 
menced, still not reaching forwards beyond the lower margin of the cornea ; 
by this the vitreous body advances still more, and the lower part of the iris 
and cornea are brought into contact with it first, and soon, the pressure and 
upwards sliding movements being continued, the lower margin of the pupil is 
•seen to be quite clear and black. The curette may now be slid a little up on to 
the lower part of the cornea ; the opaque soft lens-matter will then’rise higher, 
■and so gradually, as it is seen to advance, and the dear pupillary space to 

become larger and larger, the curette pursues it until it is just ail outride 
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the comeal opening. At this stage, of comse, the slightest continuance of 
pressure would lead to an escajje of ^'it^eous humour. If the curette be at any 
time slid upwards too soon, so as to get in advance of some of the soft lens- 
matter, the tendency is to push it back from the comeal outlet, and it will 
probably never be made to escape, or vitreous humour will be lost. No frag¬ 
ments of lens-matter must be left in the comeal wound or between the lids. 
A drop of atropine may bo placed between the lids. A piece of fine linen 
(about 6x3 inches), is placed over hoth eyes, a little pad of fine wool is placed 
in each orbital space, and over this is fitted a Liebreich’s bandage of clastic 
knitted cotton, and tied comfortably tight. 

Sichel’s moderately pointed knife cuts through the cornea better than the 
very obtuse keratome, or the very acute Von Grafe’s extraction-knife ; and in 
the way it is recommended to bo used, the inner and outer ojienings of the 
cornea may be made of the same size, square at both extremities, lesa 
obliquely through the coats, and the pupillary area is never transgressed. The 
incision may be less easily done, and less rapidly than is a single movement 
straight forward with a cutting instrament; but, for the curved incision, a 
previous determination of the line to be followed and a firm free hand only 
are needed. 

Escape of the vitreous humour is the most important mishap in a cataract 
extraction operation that is likely to occur. It is not that the loss of any 
small portion of vitreous humour is in itself very prejudicial, but it is not 
often that a very small portion only does escape: if a little escape, it is 
probably followed by more ; and the quantity is hardly recognised at the time. 
If vitreous humour be lost in the operation, it influences the ultimate result 
unfevourably ; the eye is so much the less safe as an organ of vision hereatter. 
though the proximate result of the operation is successful. In the serous 
fluid occupying tlie place of the aqueous chambers and of the lens and the 
vitreous humour that is lost, the iiis falls back out of its place, leaving a very 
deep anterior chamber, as it were, and has also probably got adhesions posteriorly 
to some new false membranes. And all synechim are, as I have said, in any c^e, 
incompatible with the prospect of safety for the future result. But if vitreous 
humour escape in any cataract operation hefore the lens, or that portion of the 
cataract which it was intended to evacuate by the operation, the operation is 
seriously marred; for if then the lens-matter be removed—and, the vitreous body 
having got precedence, it very likely cannot be,—^more and more of the vitre¬ 
ous humour is allowed to escape by necessity. Even if the major part of the lens 
be after all removed, the prolapsed vitreous body will retain some considerable 
fragments and press them aside against the iris and ciliary body, and so very 
likely mechanically set up inflammation. The Surgeon is bound to be alert in 
detecting the least tendency to or beginning of prolapse of the vitreous body : the 
opaque lens-matter, instead of advancing, perhaps recedes a little, and soon a 
small transparent bead appears in the comeal opening. This oi)ening very 
likely is too small, and nee^ enlarging; but after this, when the vitreous humour 
has i^own itse^ once in the wound, still it would be dangerous to attempt the 
evacuation of the cataract by pressure ; a sharp hook for a hard cataract, or a 
spoon or the suction-curette for soft lens-matter, may be used. Sometimes 
Ttireous humour will escape at the close of the operation, after the lens has 
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been removed; this is insomuch less serious; but at all events, if vitreous humour 
have escaped before the lids are closed and bandaged, the escaping vitreous body 
should be divided across close to the comeal opening with a pair of scissors ; then 
the wire speculum is raised a little from off the surface of the globe to remove 
its weight, and to prevent the action of the orbicularis upon it; and then, this 
muscle being at the time tolerably passive, the speculum is removed and the 
eye quietly closed. In the old semicircuTar flap-extraction operation, vitreous 
humour was, perhaps, more frequently lost than it is iii Von Urafe’s operation ; 
but then, in the latter operation, it is more likely to anticipate the evacuation 
of the lens. 

Dislocated Lms .—If the whole lens, or the greater part of it, have fallen into 
the vitreous chamber, the attempt is to be made to transfix it with along needle 
or sharp hook, and remove it; but, lost to sight—and the ophthalmoscope 
cannot, in this stage of the proceedings, bo employed—it can seldom be reached. 
Sometimes after a blow, a lens, perhaps already cataractous, becomes separated 
from its attachments, and, in its capsule, dislocated into the anterior chamber 
or the xutreous space. In the former situation especially it must be removed 
at once (because of the mechanical irritation and consequent inflammation of 
iris and ciliary processes to be anticipated), by a sufficiently large opening in 
the cornea, made with the point of a catanict-knife—care being taken mean¬ 
while not to press the lens back again through the pupil: if this be avoided, it 
will in all probability readily enough escape when the incision is completed. I 
have seen a lens half-dislocated through the pupil, and held by the sphincter 
iridis. The iritis set up in this case was, of course, very acute. A lens, dis¬ 
located into the vitreous space, if quite sepafated and fallen to the bottom of 
this space, would Ikj probably visible with the ophthalmoscope even although it 
were trausiiarent, and had not yet become cataractous. It must be brought 
forward into the anterior chamber and removed by use of a long needle or a 
shfuq) hook, introduced through the sclerotic or in any way most convenient to 
secure it, if it can be done ; but it is very difficult to do this, especially if the 
lens be stiU transparent. If the blow have burst the globe, the lens will be 
found in some cases beneath the conjunctiva, external to the globe. The 
rupture of the globe is probably in or just behind the ciliary region ; and the 
lens is lying beyond it, further from the cornea. It is seen as a rounded semi¬ 
transparent prominence, probably under the upper lid and far hack, and it is 
easily removed by opening the conjunctiva underneath which it is lying. 
Sometimes a lens or cataract is half-dislocated into the vitreous chamber, that 
is to say, it is held still partly by the suspensory ligament, as by a hinge, and, 
fixed here, it can move to and fro ; it also, of course, must be at once removed. 
Indeed, a lens, cataractous or not, dislocated, or half-dislocated in any direc¬ 
tion, is to be removed-^if it can be done ; for the lens, if transparent, is not 
in position to be of use, and beside this, in all probability it must soon become 
opaque. 

SoFr Catahact.—V eedle-Operation is the method to be preferred for soft 
cataract at any age, so that we have only to determine which is a soft cataract. It 
is not often found but as “ congenital ” cataract, or in traumatic cases in young 
persons. Diabetic cataracts are soft. If a middle-aged or elderly person have 
soft cataract, it is, as in infants and young persons bluish-white, rather uniform 
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in colour; it has no hard nucleus; and, especially, it is not at aU amber- 
coloured. If, in any cataract case, a needle-operation be necessary, it should 
be done without much delay. The earlier in life, and the sooner after the 
commencement of tKe cataract, the more quickly it will be absorbed afterwards. 
Infants, unless at the .time very young or sickly, should be operated on ; or 
their eyes, when they begin to observe objects, get wandering oscillatory move¬ 
ments as a confirmed habit in after-life : and infants particularly well bear the 
risks of swollen lenses. Though the lenses of young persons, and still more of 
children, swell up much more, and more rapidly than do those of adults, or still 
more of old people; when their capsules are lacerated accidentally or by surgical 
operation, the iris and ciliary processes in them seem very little inclined to 
t^e on inflammatory action by the pressure and mechanical irritation of the, 
in these cases very soft, swollen lens-matter. The immediate result of the use 
of the needle in this operation is, that the cataractous lens becomes very much 
increased in bulk by the admission of the aqueous humour within its capsule. < 
Operatim .—The needles imed should be very fine, and should not let thc^ 
aqueous humour escape beside them. The pupil is to bo dilated with atropine, 
which must be constantly employed in these cases during all the surgical treat¬ 
ment. An anaesthetic is sometimes necessary. A stop-speculum is inserted 
Ijetween the lids, to keep them apart; and a little fold of conjunctiva and 
subconjunctival tissues is to be seized "with the toothed forceps just below the- 
cornea, or opposite to the point at which the needle is to bo introduced, as majr 
be most convenient, to steady the eye. The needle, held in the other hand, is 
made to enter the anterior chamber through the cornea, at some part near the 
margin, wherever it may seem bfest, probably at the upper and outer part; it 
must not be passed very obliquely through the coats of the coniea, or in its 
use they will be much twisted. The point of the needle, having passed the 
pupillary margin, is then ciuried on dowm to the centre of the anterior surface 
of the lens, which is nearer to the cornea, according to the youth of the patient, 
and made to enter its substance a little way, and the capsule is tom open by 
moving the needle-point in various directions to and fro. If the operation be 
performed for the first time in a very young patient, the lens is so soft that it 
is very readily broken up by the to-and-fro movements, and by rotation of the 
needle (drilling), but it soon afterwards swells up very much, and therefore but 
little should Ije done. If the needle be passed far into the substance of the 
lens towards the nucleus, it will, unless the patient be very young, become 
fixed in the denser substance, and the lens will move about as a whole on the 
needle, and may become dislocated. If the patient be older, or have been 
before operated on, one needle wll not, perhaps, freely lacerate the tough 
anterior capsule, and two may be required. The fixing forceps must then be 
entrusted to an assistant; or, one needle being entered some distance in the 
anterior chamber, it may be the patient being then quiet, for an instant, 
as a fixing point, holding ;th6 eye forwards, xmtil the needle in the other hapd 
has been and then the eye is perfectly under command. If one 

needle o ote^ ajequfred to be used, it is better to use neither speculum nor 
forceps!;|Pb.#6lNlngers of the other hand (Fig. 566) instead of both, tmless 
the ey^^^jORBll and deep in the orbit. If two needles are to be used, the 
specuftfibSr must be employed, and then, choosing an opportunity when the eye 
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is still, one needle, and then quickly that in the other hand, is introduced ; and 
the operation is comj^eted with the two needles, opening out the lens, whilst 
at the same time they keep the eye steady. 

The needle-operation is always the best for infantile cataract. So, in child¬ 
hood, if one of these so-called congenital cataracts have been left so long for 
operation, it should be broken up with the needle for its ultimate gradual 
removal by the natural process of absorption. Children and young adults 
hardly ever have any other kind of cataract than the congenital, unless it be 
the result of some wound or mechanical injury of the lens : then also, if the 
lens have become opaque, unless already the lens-capsule be sufficiently lace¬ 
rated, the needle must be employed at once, and again and again whenever it 
may seem to be necessary to expedite and complete the process of removal, 
after a longer or shorter time, according to the rapidity with which the absorp¬ 
tion proceeds ; and this will be more or less, in inverse proportion to the age of 
the patient. Though the anterior chamber is so small and the iris so close 
upon the lens, in infancy, still it seems that nothing is to be feared. In no 
juvenile cataract will it ever be necessary to make a large opening and remove 
the lens as a whole. 

If the lens, wounded either accidentally, or by the surgical operation, swell 
much, or, whatever swelling occurs, should there be any symptoms of inflam¬ 
mation of the iris and ciliary processes, more at least than a very slight redness 
in the ciliary region and no marked tension, which may be disregarded, (and 
this is more likely the older the patient may be,) the process of absorption is 
arrested ; the lens-matter, or some of it, must for both reasons be removed at 
once by use of the broad needle and suction-curette, and if among the diffluent 
lens-matter and aqueous humour be found a solid nuclear portion of the lens 
remaining, the corneal opening should be enlarged with a knife for its removal 
with a scoop, if without one it will not escape. Of course, unless it follow an 
accidental wound, the lens should not be so much exposed by so extensive a 
laceration of its cjipsule as to admit of so much swelling that inflammation 
follows ; but this cannot always be calculated beforehand. In first operating 
in any case on an eye by the needle-operation, unless, perhaps, in infants and 
very yaung children, it is well not to make more than a small opening in the 
lens-capsule, for fear of this mechanical irritation and after inflammation ; also, 
I would not extensively at first break up the lens within this openings or the 
consequent swelling may open out the whole lens, though the opening made in 
the capsule, by the needle, was not large. Within a week, even in the older 
patients, in any case, I think, the greatest amount of swelling consequent on 
needle-operation will be reached. After that, so loi^ as the bulging lens- 
matter shows in the wound it may be left—the pupil being merely kept 
constantly dilated with atropine drops or belladonna lotion, whilst absorption 
is going on. 

In a few weeks, more or less, the lens-matter, which was bulging, no longer 
protrudes j the surface is perhaps rather flattened, and the situation of the 
opening made in the lens-capsule is somewhat excavated. The needle then 
^ould be used again ; and at the second or at least the third time of using it, 
after sufficient intervals, there is no fear of the remaining lens-matter swelling 
enough to bring about any inflammation, and it is much more unlikely now 
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that a fragment of lens should be detached and so set up inflammation. Hence 
the needle maybe used in the latter operations more and more freely each time. 
And the needle must be employed whenever the bulging out lens-matter no 
longer protrudes, and the wound in the lens-caps\de seems to be a little exca¬ 
vated ; for, if the repetition be long deferred, the lens-capsule in front may 
become so tough that it can never be thoroughly broken up, and it will be 
drawn in at the edges of the surgical wound, enclosing some portions of white 
op^ue lens-matter which, if not in the centre so as to obstruct ^^sion, will 
show when the pupil is large, and are a defect, in appearance, in the good 
result to be expected from timely interference. If the capsule be toughened, 
the lens will perhaps move about on the end of the needle as it is moved about, 
and the lens-capsule is no more tom open. A second needle must then be 
introduced from the opposite side of the cornea, and then with it the lens may 
be held and steadied while the needle in the other hand tears open in various 
directions the capsule, and breaks up the lens-substance freely ; or, if it be 
very tough, the two needles, introduced from each side of the cornea, and 
meeting at the same aperture in the lens-capsule, may have their points sepa¬ 
rated, BO as to make a large rent in it. The posterior capsule is throughout to 
be carefully preserved from any accidental wound. If it should be w'ounded, 
whilst the lens is still bulky and softened, and it let the vitreous body come 
forward and protrude in the midst of the lens-matter, the vitreous body pushes 
aside the fragments of broken up lens against the iris and ciliary processes, 
and mechanically sets up inflammation, which commonly ends b^ly. It is 
very difficult—if not impossible—to remove such fragments by the curette or 
the syringe, without injuring the, vitreous body, which lies in the way ; it will, 
however, be better to lose some vitreous humour than to leave much lens- 
matter pressing upon the iris, &c., if such a mishap should occur, and the 
fragments can be removed. In the final stage, however, of “ solution ” or 
keratonyxis (as the needle-operation has been called), very little of the lens 
being left, the carefully preserved posterim' lens-capsule has not unfrequently 
to be purposely tom open, and a rent, through which the vitreous body pro¬ 
trudes, to be made ; for small opaque fragments often remain upon this cap¬ 
sule, after most of the lens-matter has been removed little by little ; or delicate 
grey webs and streaks and puckerings appear in or upon it, visible, perhaps, 
only by use of the oblique illumination, and yet interfering very much with 
good vision. There are now no fragments of lens that can be displaced and 
excite inflammation. 

In old people, or even in adults, a needle-operation is a very tedious process. 
The lens-matter, though swollen, has irregular hard margins, and will very 
likely set up inflammation of the iris and ciliary processes, &c. A detached 
fragment of the hard senile cataract left after an extraction will be very likely 
to do the same ; and elderly people, in any inflammation of the eye, are always 
more likely from their age to get a glaucomatous complication of the disease. 
But if a youi^ adult have one useM eye, a cataract in the other may be got 
rid of by refwitai use of the needle, doing each time very little with it; and 
the process, tedious as it is, is safe from the greater risks of extraction ; and 
the inconvenieuc^ of the delay, in such a case, will not be felt. If in this 
process of solution tbere should in any case appear to be increased tenrion 
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(T. 1.) even though the pupil be fully dilated (atropine of course being used) 
and there be no ciliary redness, the swollen lens-matter must be at once 
evacuated, and perhaps an iridectomy upwards done at the same time. 

Suction-Operation.—Fluid cataracts are sometimes, but not often, found ; 
the whole contents of the lensrcapsule being evacuated into the anterior chamber 
when the capsule is tom open with a needle. They occur, perhaps, in young 
adults for whom we should use the needle. They’look like soft cataracts; and 
they can hardly or unfrequently be distinguished from ordinary soft cataracts, 
besides that from their rarity they are not expected. They appear of an 
uniform colour. Somewhat like them surgically are the cataracts of diabetic 
patients, though these latter are not fluid, only very soft ; so that, after the 
needle has been used, although the patient be middle aged, the whole of the 
lens is mixed up in the aqueous humour, and can be, and indeed must be, 
removed forthwith. In this I am speaking of my own experience, in which 
I have had a succession of cases of dialectic cataract, all alike, and all success¬ 
fully treated by suction, at one opei'ation, as described below. I do not say 
that all diabetic cataracts must be like those to which I refer : they were of a 
bluish milky colour, very large, apparently pressing forwards the iris, with 
some broad, convergent, indistinctly glistening striae anteriorly, rather lighter 
in colour than the body of the lens itself. The syringe is also available in the 
cases of wounds of the lens in children or young adults, in which, soon after 
the injury (or a first needle-oi^eration), in a week or thereabouts, the whole 
lens is much swollen altogether, and in cases w’here, by a subsequent needle- 
operation, it has been completely broken up and has become uniformly swollen 
and diffluent. In the youngest patients, it is most probable that the natural 
process of absorption will suffice to ettect the removal of the lens-matter with¬ 
out risk of inflammation. If it should be altogether very much swollen, even 
if there be no dangerous symptoms, it is well to hasten the cure by evacuating 
at least the major part of the soft cataract. Not unfrequently the wound in 
the cornea, through which the lens was wounded, will be the most convenient 
way of reaching the lens ; and often, when a soft swollen lens-mass is pressing 
outwards the lips of the wound, the thin weak recent cicatrix retaining it may 
be easily traversed with the end of the suction-curette, and so it may be alto¬ 
gether removed without any cutting instrument. The operation is a very 
admirable one, and, if practised carefuUy in the above-mentioned cases, it 
deserves more consideration than it has obtained. Diffluent lenses used to be 
evacuated by the curette ; a sufficiently large opening having been made with 
a broad needle, the curette was introduced into the anterior chamber, and a 
gush of the aqueous humour and lens-mattej’ took place, and then, by various 
little movements to-and-fro, a little more of the lens-matter was made to flow 
along the groove of the instrument. Now, in such a case, by using the syringe, 
with the end like that of a curette, but made tubular, keeping the point of it 
in the posterior aqueous chamber, and the orifice being forwards, we can, 
without any movements endangering the iris, iuch mt tJm tchole^ the diffiitmt 
lens-matter. The comeal opening is made with a broad needle, which should 
be made to enter also the lens and lacerate the capsule, if necessary. It should 
be large enough easily to admit the suction-curette; and the point of this, 
when once introduced, should be brought into the centre of iJie pnpilhiry area. 
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and then carried back until it is in contact with the posterior Uns~capsule, 
When there, the point should not he moved about, or it may draw in the iris, 
or aftenvards the cornea, with the lens-matter, or bruise the iris. The patient 
being recumbent, and the point of the instrument kept well back in the pos¬ 
terior aqueous chamber, in the hollow of the posterior capsule, all the diffluent 
lens-matter will fall towards the orifice and be drawn in succession into the 
syringe. If, in a case of a swollen accidental or surgical traumatic cataract, 
the Surgeon cannot be sure that the lens-substance is completely dissolved in 
the aqueous humour, after a lapse of time amply sufficient according to the 
age of the patient (the older the patient, the slower is the cataract in becoming 
dissolved in the aqueous humour), it will be better to defer the use of the 
syringe until some evidence of irritation, redness in the ciliary region, &c., 
shows itself. In no case would it be necessary to wait more thtui a week or 
ten days: but, if the lens-matter be imperfectly dissolved, some fragments 
clog the small tube of the syringe, and then it is necessary to remove the 
instrument from the eye, and reverse the action so as to force out the frag¬ 
ment causing the obstruction in the tube of the syringe. This necessitates 
the introduction and reintroduction and ■s arious movements of the syringe, 
almost as much as used to be required with the old em’ette in the anterior 
chamber. 

The suction-curette is invaluable, especially for the total removal of the 
whole lens at once, without any previous needle-operation on an earlier day, 
by a very small opening in the cornea, in diabetic and other quite exceptional 
cases of cataract; and next in those in which the preliminary operation (or an 
accidental wounding of the lens) has, after a little while, made it possible and 
desirable thus to remove the lens, or a great part of it, in a large number of 
cases; for, with the suction-curette, the corneal opening need be only very 
small, and the parts concerned little disturbed. The great amount of swelling 
of the cataractous lens-substance, and the evenness of its bluish-white tint, 
are, together with the history of the case and the age of the patient considered, 
the best indications that can be obtained of the practicability of a suction- 
operation ; but if, in any case, the operation should prove to be impracticable, 
it has no way precluded a subsequent traction-operation with a larger opening 
in the cornea. It is also, in different cases, sometimes useful in other opera¬ 
tions for cataract, in cases where the old-fashioned open curette W'ould have 
been used, so !\s to employ suction-power instead of traction, &c. Whenever 
a cataract has been removed by flap-extraction or smaller comeal section, and 
soft cortical matter and shreds of lens-capsule remain, less injury to the parts 
is probably done by use of the sugtion-curette than by the old curette or other 
traction instrument; but the latter must be used in many cases when the cor¬ 
tical matter, &c., is not very soft, and the suction-curette becomes clogged. 
As to the shreds of lens-capsule and lens-matter involved, the grooved curette 
cannot possibly remove them, and considerable fragments of lens- matter can¬ 
not be removed with either the suction or’ the grooved curette so readily as 
with a scoop. The grooved curette acted best when, with the first gush of 
aqueous humour along its groove, the opportunity was taken to let pass along 
with the aqueous humour as much as possible of the diffluent lens. > Now, 
with the ^suction-curette there is no voluntary gush along the tube of the 
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instniment when it is introduced, only beside it, perhaps, and the space beside 
it is not large enough to let pass any but the smallest fragments that may come 
in the way ; so, not to lose the opportunity given by the natural force of 
expulsion and the greater quantity of fluid contents, we must begin to employ 
the suction-power as soon as possible after we have entered the suction-curette 
in the anterior chaml)er, or the aqueous humour without the lens-matter may 
be running to waste. 

Secondary Operations for Cataract.—Opaque matters on the capsule of 
the lens, remaining after removal of cataract by any one of the various fore- 
mentioned methods, very often necessitate a final operation ; without whichy 
indeed, the promised good result of the operation—for there has been no iritis 
in these simple cases—is in abeytmee. When it is plain that this little opera¬ 
tion will be required, it should be done as soon as all redness, remaining after 
the primary and major operation, has disappeared ftom the eye ; for, if it bo 
long deferred, the capsule bc^comes so tough that it cannot be tom through 
without much force, or the use of two needles, and even then, perhaps, a rent 
insufficiently large is made ; and, moreover, the force used, and the dragging 
made on the parts around, may light up an inflammation which will after all 
close the aperture made in the capsule. It is seldom indeed that, with a 
pupil widely dilated, one cannot see, after removal of the lens, some opaque 
patches and streaks left upon the posterior capsule in sitit; but these are very 
often only found in the margin, and there chiefly in most cases where they 
are generally distributed. Others consist of shrivelled-up remains of the 
anterior lens-capsule, and of traces of the cataract itself; and yet, although 
these may be considerable, if they have been drawn away towards the circum¬ 
ference with the retracted capsule, as they are usually, all ways hehinil the iris^ 
when not under the influence of atropine, they will require no needle-operation. 
If the central parts be clear, there would seem to be no obstruction to vision, 
and the patient should have good sight ; but, as in doubtful commencing 
cataract-cases, we have two methods of examination—the ophthalmoscopic 
mirror, and, if this fail to show us any opacity, or to explain otherwise why 
fusion, with proper spectacles, is still imperfect, oblique illumination, by which, 
sometimes, such a puckering of the posterior capsule is detected as (without 
any opacity) to require an opening to be made in it with a needle. By the 
ordinary needle-operation for these secondary cases, when there is a central 
obstruction, the opacities are but thrust away and subsequently left to be 
drawn aside altogether, and permanently, by the shrivelling of the lacerated 
capsule, leaving thus the central part free and unobstructed. 

The eye is fixed open and steadied by use of the uire speculum and toothed 
forceps ; or, if one needle only will be wanted to be used, the operator may 
emj)loy the fingers of his left hand instead of both (see Fig. 560) ; then he 
passes into the anterior chamber, through seme marginal part of the cornea, 
wherever it may be most convenient, and riot very obliquely through the coats, 
a cataract-needle, the point of which is then brought down towatfls the cap¬ 
sule, and so far as to reach some way across it to the side opposite to that at 
which it has been entered : the capsule is then penetrated: and, without 
passing the instrument any ftmther into the eye, the point is carried back, and 
towards the side at which it has been introduced. The needle should traverse 
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imperceptibly the capsule, but it may have become tough, and oifer some 
resistance ; or, in an old neglected case, although it may be perforated, it is so 
very tough and elastic that it cannot be tom, without the help of another 
needle entered on the opposite side of the cornea. And we may not merely 
regard the opening that is to be made without considering the force used: 
the operation must be done without any dragging upon the ciliary processes 
and Burroimding parts, or iritis or even ophthalmitis may be set up in the eye. 

Sometimes after cataract-operation, a fragment of opaque lens-matter, enve¬ 
loped in capsule, remains in the pupil: as it is a deformity, but chiefly be¬ 
cause it obstructs vision, it must be displaced or removed. With a needle it 
2 nay be detached at the parts at which it is least firmly attached in the cir¬ 
cumference, and thou it may be pushed aside, and perhaps it will Ije retracted 
behind the iris, and remain out of sight, and, as regards the patient, offer no 
obstruction to vision : it does no harm and may be left there, but, if it remain 
very loose, sometimes or always appearing in the pupil, and interfering with 
vision; or if in the former needle-operation it seem to be but slightly connected 
>vith the suiTounding parts, then it may be removed with iris or cannula for¬ 
ceps, introduced by a suflicient opening made in the margin of the cornea 
with a knife or a broad needle. This may only be done if its attachments be 
weak ; if they be strong, perhaps they can be cut through first of all with iris 
or cannula scissors, and the forceps then used. With iris-forceps and iris- 
scissors we have much more power and certainty than with the cannula instru¬ 
ments ; but for their use we must, of course, have a larger corneal opening. 
Sometimes, and not unfrequently, an opaque band or two are found behind the 
pupil, after cataract-operation, in the level of the posterior capsule ; if one of 
these be in the way of vision, it may, if recent and not thick, and if it cannot 
be broken through with a single needle, be twisted and broken by two needles 
introduced from opposite sides, or divided with scissors : then it ^vill retract 
and remain out of sight. The twisting operation is somewhat dangerous, by 
reason of the dragging it may cause upon the ciliary processes, &c. Expe¬ 
rience in this and in other eye-operations only will inform us how much force 
may be used ; but if the eye be otherwise useless^ some operation must be 
■done at all events, and I think in such cases probably it is best boldly to 
make a quarter section of the circiunference of the cornea with a knife, then 
to introduce the points of a pair of iris-scissors, having one point blunt to 
be kept next the cornea, and the other sharp to be thrust within the pupil, 
behind the band, and so to divide it and leave it in tw'o parts. The can¬ 
nula instruments, forceps and scissors, are introduced by making for them, 
with a broad needle, a preliminary opening in the margin of the cornea, 
wherever it may be most convenient, not very obliquely, or in use they will 
bruise the cornea, and only just sufficiently large so us to retain as much as 
possible of the aqueous humour, and as large a space in the anterior chamber 
as may be for the use of the instruments. 

In all the above cases, I have presumed that there are no considerable iritic 
adhesions, certainly not any occlusion of the pupil; if either exist, it is pro- 
Ijably best to make an iridectomy in the situation best adapted for an artificial 
pupil, and if by this, behind it, some remains of the cataract be exposed, to 
incise the membrtme, or to divide it with scissors. 
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XZTIBFATION OF THE BYBBAUL. 

If an eye be rendered useless, especially if it bo in consequence of some 
former injury, it is probably best to remove it ; certainly if any irritation oi- 
inflammation exist in the other eye, or if it be unsightly, or if there be any 
foreign body remaining within it, or if the patient be one who cannot pro¬ 
bably, at a future time, at once obtain good advice when sympathetic irritation 
may have arisen. In the latter case, that of the labouring man or of the needle¬ 
woman, the sight of the seeing eye will be secured ; and, then, even if the 
patient cannot afford an artificial eye for the future, the deformity of a vacant 
palpebral aperture is comparatively of veiy little importance. But if, when 
the least occasion may arise, the patient be in the way of good advice, and be 
duly convinced of the importance of not neglecting any trifling and transitory 
pains and obscurations in the sound eye, and the one lost be also in appearance 
an eye, it may be left. In some cases, that are not urgent, the v<alue of 
appearances may turn the scale in determining whether or not to recommend 
extirpation. An eye should certainly be excised if it be blind and painful, or, 
if sympathetically without pain, the other eye be threatened in the least 
degree. The operation of excision is called for, in cases of intraocular 

morbid growths, as soon as detected wdth the ophthalmoscope or otherwise ; 
when a foreign body is known to remain within the eye, and cannot be ex¬ 
tracted from it, even if the eye be not quite blind, or but very little painful 
or tender at the time ; also at once, in cases of suppuration of the eye after 
ophthalmitis, or of hmmorrhage and clot filling the eye, at the time when an 
operation has been done. A lost, blind, and painful glaucomatous eye, or a 
glaucomatous eye that is blind and has been painful, should be removed ; for 
in the latter case it is useless, and the pain will return; oi’, if iridectomy 
were to be done to prevent the recurrence of pain, it is a blind eye at all events, 
and rather unsightly. The probability of much pain to bo experienced in a 
disorganised globe would decide the question in favour of the operation. 
And, whenever it is to be recommended, it must be strenuously urged ; 
and, if it be not adopted, the responsibility of the decision must be plainly 
made to rest with the patient. Sympathetic irritation in a blind eye affecting 
the other may be allayed ; but the sympathetic inflammation following the loss 
of an eye for practical purposes, by old injury or deep-seated inflammation, is 
one of the most terrible and intractable and destructive with which wo are 
acquainted. And if it be subdued, it will recur : each time with some mora 
impairment of vision afterwards. An eye totally blind will never see again. 
And, with a good artificial eye adapted, the deformity of the extirpation will 
not be much. 

In this place it seems to be necessary to distinguish between blindness as 
the word is used by ophthalmologists—a want of perception of fight—and 
blindness in the common acceptation of the term. By blindness is generally 
meant no more than a greater or less degree of want of useful vision, but real 
blindness of an eye is only to be di^nosed in some such w'ay as the following. 
The palm of the Surgeon’s hand is closely applied over the eye not in question, 
the patient being placed opposite to a noiseless gas-burner, or other very bright 
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light, hut not so near that the heat of the flame is appreciable ; when questioned 
very many times, the patient, if blind, cannot rightly tell the flame from the 
absence of it, when it is turned dowm so low that no actual light remains. 
The patients have had the power of •vision, they may be habitually truthfiil, 
but they are glad to deceive themselves unconsciously (we need not tell them 
so) ; they feel the warmth of the sun’s rays, or of the fire, and, knowing what 
is the cause of this, they think that, as they used, they still perceive the accom¬ 
panying light: they hear the shutters shut and the lamp set on the table, and 
they picture to themselves the light, and even the objects lit up by it, in their 
accustomed positions. Or, they suhjecUvcly see flashes of light which are 
symptomatic of their complaint, and are analogous to the light we see in the 
dark with our eyes shut when the eyelids are violently rubbed. They say they 
■can find their way about, but then it is in fheir oton Iwmes. They say they can 
<50unt fingers, and then they hold up their own to count. They are loth to 
believe that they really see nothing at all^|^d therefore it is that in all cases 
it is necessary rigidly to cross-examine ^ery patient in whose case we have 
reason to suspect total blindness or the absence of any perception of light. A 
few questions will be only misleading, and every such case must be treated as 
if we suspected the patient of malimiering, as it is called by army Surgeons. 

The Operation is thus done. "lYhen the patient is under the influence of 
an anaesthetic, a (spring) wire speculum is inserted between the lids to keep 
them open ; the conjmictiva is seized with toothed forceps, at any part near 
the margin of the cornea, and a small opening is made in it with rather blunt- 
pointed scissors. In the next place, the conjunctiva is to be divided all around 
the cornea. This may be done by inserting one blade of the scissors beneath 
the conjunctiva where it has been opened, and drawing the globe •with the 
forceps one way or the other, as may be most convenient; or by seizing the 
conjunctiva with the forceps at the part to be next cut through, if it be too 
closely adherent to the subjacent parts to allow the passage of the point of the 
scissors. Or the strabismus-hook (Fig. 5(54, d), inserted at the opening made 
in the conjunctiva, may be carried round the cornea, and the conjunctiva, 
raised a little in this way, may be conveniently cut through if it be loose. 
When the circular incision of the mucous membrane is completed, the subcon¬ 
junctival tissues, seized at different parts in the wound, are cut through with 
the scissors, the points being directed backwards and kept as closely as possible 
to the globe. An opening still deeper, close to the globe, in some part of the 
circumference of the wound, is made with the scissors, and then the strabismus- 
hook is passed beneath the tendon of one or other of the rectus muscles, which 
is divided, and so are then the other tendons in succession and other inter¬ 
vening parts close to and connected with the globe. The tendons of the 
oblique muscles being directed to the temporal side to be inserted, the hook 
must be directed towards and kept veiy close to the globe to secure them. But 
only the four rectus muscles are generally worth a separate search. All the 
tendons being cut through, the divided ocular insertion of the internal rectus 
is seized ■with the forceps and the eye drawn outwards ; a pair of scissors curved 
on the flat (Fig. 564, e) is carried down beside the globe on the nasal side, as, 
on this side, the optic nen e enters the globe and is most easily reached ; the 
scissors are opened a little and advanced, and the nerve is at one stroke divided. 
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Tlie globe now generally comes forward suddenly. It is di^awn forward by 
holding it at the point of insertion of one of the rectus muscles or wherever it 
may be secured conveniently, and any remaining adherent soft parts are 
divided, always of course as before, close to the globe. Dixon finds it con¬ 
venient to leave the insertion of the internal rectus muscle to be at last 
divided after all the other muscles have been cut through, and the optic 
nerve also. Sometimes, if the globe be staphylomatous or enlarged, so 
that after the division of the rectus tendons it is difficult to reach further 
hack with two instruments within the comparatively small palpebral aperture, 
it is convenient then to remove the spring-speculum, and with the points of 
the fingers within the two lids to force them backwards, so that the eye comes 
to stand out in front of the lids ; and this being done, the optic nerve may be 
-easily reached with the scissors and divided, and the remaining soft parts dis¬ 
sected from the globe. Or it may even be necessary to enlarge the palpebral 
aperture at the outer canthus, or togjgjiacuate some of the fluid contents of the 
eye. After the four rectus tendons have been divided in this operation, the 
removal of the glol)e should be completed as quickly as may be, to prevent loss 
of blood, or its being extensively effused in the orbital and palpebral areolar 
tissue ; for, if the latter take place, it is so much the more difficult to reach the 
deeper surrounding parts to di^ddo them, and the wound is longer in healing, 
and the lids of the patient are for so much the longer time discoloured after¬ 
wards. Hence we must stop the bleeding as soon as possible after the globe is 
removed from the orbit. The most effectual way is, perhaps, the speculum being 
■still within the lids, or reintroduced, to have a basin of cold water brought, and 
a sponge full of it held at some height, so that the water falls from it in a con¬ 
tinuous stream and with some force into the vacant orbital space, a largo empty 
sponge being also placed against the temple of the side of the extirpation to 
receive the flow of water. It should bo continued until the oozing of blood 
from between the lids has ceased. Then a small rouild empty sponge, com¬ 
pressed to make it go between the lids and a little way into the orbital space, is 
placed there, and confined very closely with a bit of cotton bandage, tied tightly 
round the head, the knot over the sponge, and this should be left so for six hours. 
It then may be removed, and simple water-dressings applied until the wound 
is healed. When this is complete, if a glass eye is to be worn, it should be 
adapted at once ; or one of small size should be at first introduced ; for after a 
time the lids, left unsupported, will not contain one of full size, and the parts 
wiU less rapidly accommodate themselves to the new state of things, the puneta 
are misplaced, and the lashes inverted and a source of irritation. The soft 
parts, including the muscles that surround the eye removed, now inserted into 
a central mass of hard cicatricial tissue, will form a cushion on which the arti¬ 
ficial eye rests, and soi^ little power of motion will thus be given to it;—less, 
of course, than after the operation, next to be described, of abscission, or than 
in those cases in which, generally in former times, an artificial eye was em¬ 
ployed, those, namely, in which the stump of an eye, lost accidentally or by 
the ill-result of some surgical operation, was left and was suffered to remain 
behind the lids. The cicatrix in the conjunctiva, after an excision, is gene¬ 
rally cmcifonn : an indication of the four different points at which the tendons 
■of the four re^us muscles are left and have dra^vn in a little the mucous mem- 
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brane. In the centre sometimes is found a button-like projection of some of 
the soft parts left outside the mucous membrane the healing of the scar, 
and constricted by it to a narrow neck in the centre behind the projection. It 
is easily snipped off with a pair of curved scissors. , J^ess deformity or greater 
perfection in simulating the appearance and moveiiie|its of a lost eye may be, 
no doubt, obtained by abscission ; but it is generally a ^ort-sighted policy, and 
very often as dangerous in the end, though brilliant at the. time, as was the old 
operation of couching for cataract. 

There is but one serious mishap after an excision-oj|e?Btion ; and that is, con¬ 
tinued bleeding from the deep-seated soft parts many hours after Che operation. 
It arises from parts inaccessible from their being fm back in the orbit, and 
so much the more so when the areolar tissue of the #bit and lids is distended 
with blood : these become so tense and prominent, and pressure is so difficult 
of application in the midst of so much infiltratefj^ areolar tissue and fat, 
even if one knew exactly whence the bleeding came, that it is difficult to 
overcome it when it occurs. It has never but once occurred to me since I have 
used the cold water as above described, and the sponge and tight bandag;^ sub¬ 
sequently to this, after the operation. In a previous case, very early iii my 
practice, where perhaps in doing the operation I had not merely divided the 
parts close to the globe of the eye, I was called to the patient in the night after 
I had operated. The lids formed two enormous red protrusions, and a little 
stream of blood flowed continuously from between them : I tried the actual 
cautery ineffectually, and succeeded at last by thrusting long pointed rolls of 
linen soaked in tincture of perchloride of iron, in different directions, into the 
spongy mass. 

It can never bo worth while to do the operation of abscission in any case, 
otherwise favourable for the operation, unless the patient intend to wear a 
glass eye ; if he do not, the globe had certainly better be excised at once: and 
in such case, an operation has sometimes been done to create a permanent 
artifleial ptosis, by removal of a part of the levator fKilpebrse muscle near its 
insertion into the cartilage of the iipper lid, by an incision through the skin, 
just below the upper edge of the orbit; the lid then falls, and the vacant space 
is always covered by it. If, instead of carefully preserving the conjunctiva, as 
in cases of excision of the eye in which an artificial eye is to be worn, it be all 
removed, the lids will be evenly and permanently closed, and this I have done 
in some such cases. 

As to the old operation for extirpation of the globe, in which a great part of 
aU of the surrounding contents of the orbit were, with it, removed with a large 
knife, it is never necessary, and therefore it is never done by able Surgeons, 
^cept in cases in which a malignant or other growth has peneti^ted the coats 
bf |he eye from within, and extended more or less intq^he soft^parts aroundS 
ThOT these parts must be widely cut away, when the |lobe is ^eised, with 4 
knife or scissors, as may be most convenient. • r iv 

Abscission. —^A few years ago this operation was much morefin use than it 
now is. It is applicable to cases in which there is no essential ^n, in which 
the disease, staphyloma comem generally, is confined to the fron^of the globe, 
so that by this operation, at least probably and mainly, all the ^arts diseased 
may be removed. 
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Staphyloma is a term applied to any bulging of a part of the coats of the 
eyeball, primarily of the sclerotic or cornea, or of any tissues replacing these 
proper coats. Staphyloma comem generally begins at a part at whicli there is 
a scar, the cicatricial tissues being, if not thinner, at least less capable of resist¬ 
ing intraocular pressure, whether of the nonnal amount or in excess. The 
staphylomatons parts may have been mer(5ly weakened by old inflammation, 
without any breach of surface; or actual loss of substance may have been replaced 
by imperfect tissues that give way, if not at once, with very little provocation. 
A sclerotic staphyloma will involve the other coats m’tbin it, wbic4i also become 
expanded and thinned. A corneal staphyloma frequently can-ics with it the 
iris, which had become adherent to the posterior surface of the cornea, when 
tlio disease, the first cause of the staphyloma, brought them into contact, 
and thus it is expanded over the bulged cornea behind it. A corneal staphy¬ 
loma generally has a central white patch, ill defined in the comparatively clear 
tissues around it, the leucoma marking the old disease in which it had begun. 
A small partial corneal staphyloma, in a seeing eye, may bo, if sufficiently 
well defined, simply removed with a knife, leaving the remaining clear cornea, in 
the hope that it will firmly cicatrise, and not again bulge, and afford still useful 
vision ; but such a case is not often met with, nor is the hope then often ful¬ 
filled. If an eye with total but inconsiderable staphyloma cornem retoin some 
vision, one can only do abscission or excision, if the patient decidedly wish 
it; then it may be done because it will only go on from bad to worse, and at 
a future time the o])eration will be ine-\ itable. Hut in a case of extreme cor¬ 
neal staphyloma, the eye, very probably, still retains perception of light ; and 
of this, unless it be all the j^atient sees, the other eye being lost, no account 
jnust be taken, and the operation must be recommended. 

Pain alone does not contra-indicate the operation of abscission, but it must 
be apparently such as is due only to the disease of the anterior parts of the 
eye, to the iiTcgular surface and prominence of the quasi-corneal tissue, some¬ 
times even exposed for solne time to the air, and drying, as the lids can hardly 
close over it. 

The object of the operation is to remove an useless and jiaiuful or un¬ 
sightly feature, and to gain, instead of it, a low stump as a good foundation 
for an artificial eye. If we are careful to remove the lens, which is liable to 
chalky and'other degenerations, and the ciliary body, Avhich is full of muscular 
tissue, nerves, and blood-vessels, together with the offending parts, Ave get i-id 
of future sources of offence, and verj'^ much lessen the chances of im'tatiou 
and inflammation in it, and of sympathetic irritation and inflammation in 
the other eye. 

But there are many cases in which abscission or excision, one or the other, 
ili called for ; and in th^ cases, generally, excision is undoubtedly advisable. 
In the cases of great staphyloma conieae, the deeper parts are only compara¬ 
tively sound, and, even if they Avere quite sound, after abscission, the stump 
made by the operation, though one is very careful to remove the ciliary body 
and lens, does not seem practically to be very unlike some of the accidentally 
wounded and shrunken globes that always must be excised AvhcucAcr tlic 
cases occur. The cases of corneal staphyloma are generally those of young 
persons, to whppi personal appearance is more important than to those 
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more advanced in years. If it were not so, the excision operation would bo 
more generally adopted in cases of disease of the front only of the eye. The 
stump of an eye left, if it can be made useful, is a much better foundation 
for an artificial eye to be worn upon, than is the cushion only of the soft parts 
left far back in the orbit by excision ; and the ocular muscles have a definite 
insertion and action. The healing of an abscissed globe is tedious, and per¬ 
haps painful; whereas there is no trouble or anxiety whatever about the heal¬ 
ing after the excision of an eye. But few comparatively of our hospital patients 
Avill or can have the opportunity in future years of continuing to provide 
themselves with an artificial eye, every year or two, when ancAV one is required. 
And it is abstord to do an abscission in any case unless the patient intended to 
wear a glass eye ; he had much better have the offending globe removed at 
once and altogether, if for that reason only. In private practice we can better 
depend on our patients not neglecting any symptoms against which they arc 
warned ; and, of course, the stump of an abscissed globe can be excised at any 
time if it began to bo painful or tender. 

Operation. —^An incision, oval horizontally, through the sclerotic and other 
coats of the eye, is made to enclose the cornea, ciliary body, and lens, all of which 
are removed together. Sutures may or may not be used to draw the sides of 
the gap together, from above and beloiv, to retain better the viti'oous body, to 
hasten the time of healing, and leave a better shaped Btimi]> and smaller scar. 
But the sutures sometimes give much pain, and keep up inflammatory symp¬ 
toms during the protracted healing. Supposing they are employed, three or four 
stout and semicircular curved needles, each Avith a silver-wire or black silk 
thread, are inserted-in a roAV above the cornea, at about half an inch from the 
comeal margin. These arc respectively carried at some distance behind the 
ciliary body and lens, and brought out below the cornea at about as far from 
the corneal margin as they Avero when introduced. Then a puncture is made 
Avith a pointed knife through the coats of the eye at about half an inch 
external to the margin of the cornea, and by it one blade of a blunt-pointed 
scissors is introduced, and so an ov^al piece of sclerotic, including the cornea, 
&c., is removed altogether, and just within the points at which, above and 
beloAV, the needles traverse the sclerotic. Then the needles are draAvn tlirough, 
and the sutures are tied in knots each to each. 

tCHB OFH'THAZ.MOBCOFS:. 

The advantages of the ophthalmoscope, in a surgical point of view, and as an 
aid in the treatment of eye-diseases generally, have been alluded to (p. 413, 
ct seq.). 

Fig. 578 represents the way in which I recommend the instrument to be used. 
The patient rests and steadies his head against a high upright-backed chair. 
{Ophthalmic Hospital Reports^ A'ol. III. p. G4), and the observer, standing before 
him, can easily move his head, not only from side to side, as when he is seated 
in the way usually recommended, but he can as easily look from above or 
below ; and this is more convenient, sis he can more easily command his own 
movements than those of the patient’s eyes. The best common ophthalmoscope 
is L:ebrcich*i|. It has a small, polished, slightly concave metal mirror, reflect- 
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ing enough light, but less, of course, than a silvered glass mirror, which more¬ 
over is usually made larger. The silver plate has a rather small central 
aperture, which is well defined as compared with that bored through the thick¬ 
ness of the glass plate or scraped in its silvering. The mirror is framed and 
backed in thin brass, painted black. A short black handle is appended, and 
to one side of the frame is a clip, to hold behind the hole in the instrument 
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one of various small lenses, which are supplied with the ophthalmoscope. 
This clip is hinged, so that the lens contained by it can be turned aside when 
it is not required to be used. The mirror is held, as in the figure, to the right 
eye, to examine the right eye of the patient, and vice versd, with the handle 
horizontal, the little finger extended for the patient to look at, which if he 
does, then the observer (unless also the eye that is being examined be squinting) 
has in view the optic nerve-entrance in the fundus of the eye. And this is 
the best starting point, although the rest of the deeper parts of the eye remain** 
to be examined. It is best to begin the use of the ophthahnoscopo in the 
normal eye (the pupil dilated with atropine) of a young person of fair com¬ 
plexion. First, a reddish glare is seen, and this is lighter at the optic nerve- 
entrance. Then, in order to perceive the details of the fundus, the lens, held 
in the free hand of the obsen'er, is brought before the eye that is examined at 
a distance of a few inches, and moved all ways in the line of the reflected light 
of the fundus, until the l^t im^e is obtained. This hand may be steadied 
against the forehead of the patient. This mode of ophthalmoscopic examina¬ 
tion is the “ indirect” (inverted image). It is that usually employed. Some 
practice with the ophthalmoscope is necessary before ■ proceeding to examine 
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the deep-seated morbid appearances within the eye. ‘ The preliminary use of 
atropine should be dispensed with as soon as possible in learning the use of the 
ophthalmoscope, and always afterwards, when the diagnosis without it is not 
made incomplete. Or at least it may be employed in weak solution, for one 
eye only (that of which the patient is independent—the worst eye—the least 
useful), and the patient forewarned of its temporary effects. Waiting for the 
pupil to become dilated expends time, and if atropine be indiscriminately used 
the increasing mischief, in some cases of nerve-blindness, &c., will be often 
ascribed to it. And for ophthalmoscopic diagnosis, it is only absolutely required 
in some obscure cases of commencing cataract or of vitreous and other opacities 
in the fundus oculi, &c. ' 

With the ophthalmoscope, a lens or cataract dislocated by a blow into the 
vitreous chamber, and lying quietly at the bottom of that space, or gravitating 
perhaps to either side, may often be detected. Operation follows, of course, 
in this case the diagnosis afforded by the ophthalmoscope, which without it 
certainly would be impossible: an attempt at least must be made to remove the 
lens “couched” thus accidentally, in anticipation of the irritation and inflam¬ 
mation that it will set up. T>ixon{Opht1talmic Hosintal Reports,\o\. I. pp. 280-6) 
reports a case in which he discovered by the use of the ophthalmoscope, in 
the ordinary way, a foreign body (a chip of metal) entangled in some remains 
of blood-clot hanging in the vitreous chamber. Thus aided, and having per¬ 
fectly satisfied himself of the exact position of the foreign body, he made an 
opening through the sclerotic at a point opposite to that at which it was sus¬ 
pended, and succeeded in' removing it with forceps. Also it is indispensable, 
previously, in dasperait^^perations for evacuating the fluid of detached retina. 
Bader uses it, indeed, whilst he is actually operating. That is to say, he 
passes aJbng needle in through the sclerotic, &c., at a point opposite to the 
most prominent part of the detached retina, and, looking through the ophthal¬ 
moscope, he makes the needle enter this prominence ; then he gives to an 
assistant the ophthalmoscope, to direct the light into the eye ; he then passes 
a second similar needle, also through the sclerotic, at a third of an inch from 
the first, and, not passing it further in than the first, he directs it to the same 
B]X)t, so that it may also enter the detached retina ; and he makes them touch. 
Finally, by approximating the handles, without any other change of position 
of the two needles, he makes the rent in the retina. To be sure that this is 
done, he withdraws now the second needle, and examines the fimdus again 
with the ophthalmoscope himself, to see if the subretinal fluid has entered the 
«dtreouB chamber, to see the rent if possible, or some evidence of the success of 
the operation. If there be none, he re-introduces the second needle, to repeat 
the operation. 
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SIBXASBS 07 XHB QUMS AKD AZiVBOXiAB FBOCBSSBS. 

Abscess of the Gums is of very frequent occurrence, from the irritation of 
decayed teeth. Here a free and early incision should be made; which, by 
giving exit to the pus, will afford immediate relief. 

Spongy and Sloughy Ulceration of the Gums will occur as the result of 
constitutional cachexy induced in any way—by mercuiy, malaria, syphilis, &c. 
It is best treated by tonics, in conjunction with the chlorate of potass and 
mineral acids internally. If it spread actively, cscharotics, such as hydro¬ 
chloric acid or creasote, may be advantageously applied. If it do not make 
much progress, a solution of nitrate of silver, with chlorinated or tannin gargles, 
will be useful. 

Simple Hypertrophy of the Gums, in the form of a pendulous fringed 
outgrowth overlapping the teeth in back and front, fs occasionally met with 
in young children. Such a growth requires to be freely removed with scalpel 
or scissors. In a case of this kind under my care, 
it was found to consist of the ordinary structure 
of the gums, with a fine fibrous stromta con¬ 
taining much gland-tissue; 

,;i the papilte on ,thc suriace 
were A'ery large, and covered 
by unusually thick epithe¬ 
lium. 

Hpulis is a tumour 
springing from the perios¬ 
teum and edge of the 
alveolus, and implicating 
the osseous walls ; it grows 
up between and loosens the 
neighbouring teeth, winch 
it displaces and envelopes 

It is of two kinds; simjdfe and malignant. The Simjile 




Fig. 574.- 


-Epulis of Lower 
Jiiw. 


Fig. 075.— of Upper Jaw, 

Iiuiigiiie Uowii so as to overlap the- 
Lower Jaw. 


in its structure. 


Epults is a fibrous tumour ; the Maligncnit is usually myeloid—if the term 
“ malignant” can be applied to that form of tumour; but it is also occasionally 
cancerous. 

Epulis is most frequently met with in the lower jaw (Fig. &74). I have, 
however, seen several instances of its springing from the alveolus of the upper 



470 DISEASES OF THE JAWS AND THEIR APPENDAGES. 

jaw (Fig. 575). It appears chiefly to be occasioned by the irritation of 
deeayed stumps, and hence occurs more frequently in connection with the 
molar than with the incisor teeth. Although this disease has occasionally 
been seen in children, it seldom occurs before the adult age, and then may 
be developed at any—even up to an advanced—^period of life. It is seen then 
as often among females as males. A fibrous epulis appears as a red, smooth, 
and lobulated tumour, at first hard and semi-elastic, like the ordinary structure 
of the gum, but after a time softening by disintegration, and ulcerating on 
the surface, with a purulent or sanious discharge. The fibrous variety appears 
simply to be a circumscribed and rapidly growing hypertrophy of the gum. 

Treatment .—The treatment of epulis consists in the removal of the whole of 
the mass and of that portion of the alveolus from which it springs. As it 
evinces a great tendency to reproduction, it must not simply be shaved ofl‘ 
the bones, but a portion of the osseous structure must be removed as well; 
unless this be done, the growth will to a certainty be reproduced. In all 
ordinary cases of simple epulis, the removal may be done from the inside 
of the mouth without the necessity of making any incisions through the cheek. 
In very large masses of epulis, more particularly of the myeloid variety, and 
extending towards the ramus, it may be necessary cither to carry an incision 
from the angle of the mouth downwards and outwards, or to dissect up 
the cheek from the bone, and thus expose the disease fully. In perform¬ 
ing the operation, the first thing to be done is to extract a tooth on each 
side of the tumour; a cut must then be made with a saw through the 
alveoli of the teeth that have been removed, down to a level with the base 
of the growth. In doing this, care must be taken not to cut too near the 
remaining teeth, lost the alveoli be opened and their support lost. If the 
tumour be large, it may be necessary to saw deeply; but the base of the 
lower jaw should, whenever practicable, be left intact, the whole of its sub¬ 
stance not being sawn through, so that, though a considerable portion of bone 
be removed, yet the length of the jaw may be preserved. For this purpose 
Key’s saw should not be used, as it is a niggling instrument, difiicult to 
manage in this situation ; but a straight and stiff-backed saw, with as deep a 
blade as the mouth will conveniently admit, will be found most useful (Fig. 
415). The epulis, included between two vertical cuts, may now, if small, be 
removed with cross-cutting forceps, and the bleeding stopped by placing a 
plug in the wound and compressing it against the teeth of the upper jaw by 
means of a bandage passed under the chin. If the epuhs be large, a horizontal 
cut should be made along the bone about midway between the alveolus and 
the base, by means of Key’s saw; and, after the bone has been penetrated 
to a sufllcient depth, the blade of the cross-cutting forceps may be fixed in 
this cut, and the diseased part then removed. Should there be a spouting 
dental artery, it may be necessary to apply a red-hot wire, or the perchloride 
of iron, in ordef to arrest its bleeding. The cut surface will speedily granu¬ 
late ; and the cavity fills up with fibrous tissue. The operation for the removal 
of epulis is a very safe one. Of 28 cases collected by Kutchinson from different 
London Kospitals, only one was fetal, from pyaemia. 

lCaligiuui.t epulis. —Cancerous ulcers and fungus sarcomatous growths from 
the alveolar processes, malignant epulis, as they are called, occur in the same 
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way as the last; hut they arc soft, purplish, very vascular, grow rapidly, and 
are speedily reproduced after removal: they principally, so fef as my obser¬ 
vation goes, occur in males advanced in life. These tumours require the same 
operation as the simple epulis; and, as much hiemorrhage usually follows 
their removal, a red-hot iron must jbc applied to the bleeding surface. If a 
malignant epulis be very large, it may be necessary to remove a portion of the 
whole thickness of the bone, through an external incision, as will be described 
in the section on Excision of the Lower Jaw (p. 480). 

BTecrosis of the Jaw is commonly the effect of blows, of salivation by mer¬ 
cury, of syphih's; of fever, or of exposure to the fumes of phosphorus. I have, 
however, seen the disease occur idiopathically in otherwise healthy subjects, 
without any assignable cause. In this way I have seen the whole of the alveolar 
process of the upper jaw exfoliate in a young lady, otherwise perfectly healthy ; 
and I have several times had occasion to remove large portions of the lower 
jaw—in one case more than half of the bone—for necrosis that could not bo 
referred to any of the causes mentioned above, or indeed to any assignable 
reason. The disease begins with deeply seated pain resembling inveterate tooth¬ 
ache, which nothing will allay; the gums become swollen ; the teeth are 
loosened, and eventually droj) out. Before they do so, however, pus usually 
wells up through the alveoli. Abscesses form inside the mouth and under the 
angles of the jaw, haAung fistulous openings through which bare bone is reached 
by the probe. The general health suffers greatly, more so than in necrosis 
generally, doubtless in consequence of the patient SAvallowing some of .the pus 
from the dead bone. 

Necrosis of the jaws, arising from the inhalations of the fumes of phosphorus 
during the manufacture of lucifer matches, first noticed by Lorinser of Vienna 
luis been e6j)ecially described by Von Bibra and Geist, who had abundant 
opportunities of observing the disease at the large manufactories at Nuremberg. 
This ]Lncifer match, disease was some years ago very frequent, but, in con¬ 
sequence of the adoption of precautionary measures, is now much more rarely 
met with. It consists in necrosis of the jaws, and is attended by the symptoms 
above described, but in a more severe degree and an acute form. The aftected 
bone undergoes a remarkable change, assuming the porous aspect and grey 
colour of dirty pumice stone. Both jaws are equally hable to be affected ; but 
commonly one only at a time is diseased, and the Avhole of the bone may die and 
be separated. Thus of 51 cases observed by Von Bibra, both jaws were affected 
in five instances only—the upper alone in 21 cases, the lower in 25. According 
to Langenbeck, the local disease is preceded in many instances by general symp¬ 
toms of phosphorus-poisoning; and there is a considerable amount of bony 
deposit from periostitis, which encloses the necrosed bone. It has been believed 
that workmen having sound teeth are not easily if at all influenced by the fumes,, 
and that the phosphorus acts through carious teeth: but Langenbeck has 
observed that the teeth have been sound in cases of the disease. 

Treatment .—The treatment of necrosis of the jaws presents nothing special. 
The removal of the sequestra should be effected as far as practicable through 
the interior of the mouth, by free incisions through the gums. 

In the upper jaw% where the necrosis seldom extends beyond the alveolar 
border or the palatal process, this may always readily bo done. 
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In the lower jaw, the question as to whether the dead bone should be ex¬ 
tracted through the inside of the mouth, or by incision from without through 
the cheek, will be determined partly by the position of the sinu^s and partly 
by the situation and extent of the bone affected. This may in a great measure 
be ascertained by the situation of the sinuses leading down to it. If these be 
in the cheek, or in the side of the neck, or under the angle of the jaw, it is 
usually an indication that, if the whole of the corresponding ramus or body of 
the bone be not involved, the posterior and outer parts ai*e certainly affected ; 
and, in these circumstances, extraction of the sequestrum is best effected by 
opening up the sinuses parallel to the line of the jaw, and removing the necrosed 
bone in the usx}al way. The incisious for this purpose need not usually bo very 
extensive. If the operation be delayed, in accordance with those principles 
that guide, us in the management of necrosed bone generally, until the seques¬ 
trum is quite loose, it may usually be readily extracted, in whole pr in pieces, 
through an opening that will leave but a small cicatrix. By such operations as 
these, the whole of the lower jaw has been extracted piecemeal at intervals in 
a state of necrosis, first on one and then on the other side. Carnochan has 
removed the whole of the necrosed lower jaw at one operation, disarticulating 
first one and then the other condyle in the usual way. 

If, however, there be no extenial abscess or sinus—if -the gum have been 
loosened and perforated, with a ragged portion of sequestrum pi’ojecting tlmough 
it into tlic cavity of the mouth, then no external incisions will bo required, 
but the dead bone may be readily removed from within the mouth. Large 
portions of the jaw may thus be removed. I have taken away the whole of 
the ramus with its processes, entirely through the gimis, without any external 
incision : and, in a negro, tlie w'hole of the bone in a state of necrosis has thus 
been removed in separate pieces, by Perry, through tlie inside of the mouth. 

Reprodtictmi of the Jaw after Removal .—The amount of regeneration of 



bone will depend greatly upon the 
state of the periosteum before the 
removal of the sequestra. If this 
be healthy, and if new bone have 
already formed prior to operation, 
a very perfect reproduction of the 
portions of jaw removed may take 
place ; in fact, comjilcte repro¬ 
duction of the whole of the lower 
jaw, body, rami, and epiphyses, 
though in a somewhat rudimen¬ 
tary and imperfect form, may 
follow its removal for phosphorus- 
necrosis. In the museum of the 
Bellevue Hospital, New York, 
Wood showed me two specimens, 
one of the necrosed lower jaw. 


removed by liim for phosphorus- 


disease from a girl about 10 (Fig. .570). She died of brain-disease three years 
after operation ; and in the same collection is her cranium with a reproduced 
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lower jaw, consisting of an entire semicircle of bone, about 5-8tlxs of an inck 
broad, with all the epiphyses. This; unique and most interesting case has. 
already been described, and the regenerated bone figured (p. 182, Fig. 413). 
In it the periosteum must have been preserved entire, and thus led to the repro¬ 
duction of the bone. Should no new bone have formed before the operation, a 
dense fibroid cicatricial structure will replace the removed bone. 

niBKASES or THE ANTRUM AND UPPER JAW. 

Om* present knowledge of the operative procedures necessary for the removal 
of (Jiscases of the jaws, is chiefly due to the labours of Gensoul, of Lizars, and 
of Liston. Sir W. Fergusson has greatly distinguished himself in this field of 
surgery, and has simplified and extended it much in its operative department 
and 0. Heath has made important contributions to its htcrature. O’Shaugh- 
nessy also,^who has had many opportunities of witnessing these allcctions- 
amongst tne natives of India, has added much to om’ acquaintance with their 
pathology tHsd treatment. 

The various large and irregular cavities that lie amongst the bones of the 
face may become the seat of disease, primarily originating either in the mucous 
membrane by Avhich they are fined, or in the osseous structures that compose 
their Avails. In this way the frontal sinuses, the ethmoidal and sphenoidal 
cells, and the antrum, may either be seats of chronic inflammation of their 
mucous liuings, with more or less profuse mnco-purulent discharge ; or the 
muegus membrane may take on more serious orgam'c disease. Thus epithclio- 
matous, fibroid, fibro-plastic, myeloid, or cancerous tumours may develop from, 
it, and, after distending the cavity in which they AA'ere originally formed, may 
thin and destroy its osseous Avails ; and, thus passing outwards into other 
situations about' the face and the base of the skull, where they are freed from 
the pressure of surrounding bone, they may take upon thcmselA'cs greatly in¬ 
creased development, blocking up mucous canals, as the nose and the lacrymal 
sac and ducts, displacing the eye, and producing great disfigurement of the side 
of the face. These secondary deA^clopments, from the rapidity of their unre¬ 
strained growth, and the amount of deformity and distress which they occasion, 
may readily be mistaken for the primary disease, the real starting point of which 
Avill often be found in a deeper and more limited locality. That the bones con¬ 
stituting the walls of these facial cavities may also become the original seats of 
morbid deposits, more particularly of the enchondromatous, myeloid, and ence- 
jihaloid kinds, there can be little doubt. These deposits run a similar course 
to those originating in the mucous membranes. 

iDropsy and Cystic Disease of the Autamm, from accumulation or 
rather deA’elopment within this cavity of glairy mucus, like the contents of a 
ranula or ganglion, or of a thin brownish serous fluid containing cholcsterine, 
occasionally occur. But in most instances the accumulation of fluid is serous 
and not mucoid, and the disease is evidently a true cystic dcA’clopment, with 
an active growth independent of distention. In some cases, distention of the 
antrum appears to be simply the result of the accumulation of its natural 
secretion ; for, as the aperture leading from this cavity into the nose is a liftle 
above its floor, there may be a natural tendency for the fluid secreted here to 
accumulate to some extent before it is discharged ; and if this aperture be 
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from any cause blocked up, the secretion may increase to so great a degree as 
to occasion serious inconvenience by its outward pressure,. In such cases the 
accumulation of fluid may after a time expand and absorb the osseous walls of 
the cavity, so as to constitute a true cystic disease ; and in this way the cheek 

is rendered round and prominent—an indolent 



Fig. 6T7.—Cystift Tumour of Aiilrum. 


semi-elastic tumour forming in it and protruding 
it outwards, and giving rise to the egg-shell or 
parchment-like crackling on pressure (Pigi 577). 
The floor of the orbit or the roof of the mouth 
may be caused to bulge, and the nasal cavity 
may be encroached upon. 

According to C. Heath, we find that Denti¬ 
gerous Cysts may occur in either jaw. They 
arise in coimection with teeth which from some 
cause have l)een retained in the jaw. They are 
almost invariably connected with the permanent 
teeth. Tomes believes that they arise from the 
excessive formation around a retained tooth of 
a fluid which is normally found after the com¬ 
plete development of the enamel, between it 
and the soft tissues investing it. The tooth 


is not unfrequcntly found to be inverted. The cysts may occur at any age, 
but are most common in young adults. In the upper jaw they may •form 
cysts in the antrum. In the lower jaw, they form prominent isolated tumours. 
They have been mistaken for solid tumours, and the jaw has in consequence 
been partially removed. Occasionally they may suppurate. Heath also men¬ 
tions dentinal tumours, i.e. irregular masses of dentine growing from a tooth 
and forming tumours of the jaw ; but they seem very rare. 

Treatment .—When the accumulation of flm'd is small, with moderate expan¬ 


sion of the superior maxilla, catheterism of the antrum may be practised by 
passing a curved probe along the side of the nostril between the superior and 
middle tvubinate bones ; where, in the middle meatus, about its centre, the 


aperture leading into the sinus may be felt. Should this treatment not suc¬ 
ceed, or should the anterij^ wall be much expanded, the antrum must be 
opened from without: thw is done without incising the lips or wounding the 
face, by thrusting a trochar and cannula into the most thinned and expanded 
part of the tumour under the cheek ; or, if necessary, by dissecting up the 
cheek from the gum, and thus making an opening into the cavity of the 
antrum with a strong pair of scissors or a perforator, through its most 
expanded and thinnest part, so as to allow the discharge to escape freely. 
In order to prevent a re-accumulation of the fluid, it will be better to cut 
away a small portion of the thinned and expanded wall of the antrum, and 
thus to establish a permanent aperture in it. The shape of the cheek may 
be restored by the gradual pre^ure of a spring pad or double-headed roller. 

Suppnxtttioii may take place in the antrum. It is usually excited by the 
irritation of a carious molar tooth, or by some injury of the face, and may 
occasion much throbbing or lancinating pain. The pus, as it forms, will 
fiom^ames overflow, as it were, into the nose through the aperture into 
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the middle fossa, and then may keep up constant irritation, with much 
fetor in ■ the nostrils j in other cases, it drains through the socket of a tooth 
into the mouth ; and in other instances again, its exit being prevented, it 
gives rise to enlargement of the cheek, the soft parts of which becom? 
brawny and inflamed, and the bones expanded, so that at last they are thinned 
to such an extent that, as in dropsy of the cavity, they crackle when pressed 
upon. Any portion of the Avail of the cavity—the orbital, buccal, palatal, or 
nasal—may thus be expanded and fluctuation be felt throt^h it; and, the 
lacrymal duct being commonly obstructed, the eye on the affected side 
becomes watery. 

Treatment .—The treatment of this condition consists in the extraction of 
any carious tooth seated in the neighbourhood of the antrum; or, if the 
teeth be all sound, in the removal. of the second molar, the fangs of which 



come into close relation to, and frequently perforate the bottom of, the cavity. 
In this way an exit may be given to the matter ; but as it will not discharge 
itself sufficiently freely, the antrum must be opened through the alveolus, or 
through the canine fossa under the cheek, provided it be much expanded in 
this situation, so that its cavity can be easily reached. The perforation into 
the antrum may readily be made, or the socket of the tooth enlarged, by means 
of one of the forms of antrum-perforator here represented (Figs. 578, 579, 
580), or a carpenter’s gimlet, as recommended by Fergusson. As the matter 
drains away, the cavity will gradually contract, and the deformity thus be 
removed. It is well not to attempt to perforate in the site of teeth that have 
been extracted for some time, as here the bone becomes unduly consolidated, 
and the attempt to reach the cavity is consequently likely to fail. The matter 
that is discharged is often very offensive, or it may be thick and pasty from 
the absorption of its watery parts. After the aperture has been made, the 
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cavity should he syringed out with tepid water, and the shape of the cheek 
gradually restored by pressure. 

Tumours of various kinds spring from the upper jaw, taking their origin 
either from the surface of the superior maxillary or malar bones, from the 
interior of the antrum, or from the pterygo-maxillary fossa. 

Those that grow from the Surface of the Bone, are either some of the various 
forms of Epulis that spring from its alveolar border, and must be treated as 
already described ; or they are Exostoses growing from the outer surface of 
the bone, projecting perhaps up into the orbit, and requiring removal with the 
saw, bone-nippers, or gouge. In doing this, care must be taken not to destroy 
the nasal process of the bone, lest the lacrymal ssic be opened. 

The tumours that spring from the Malar Bone, I'rom the Cavity of the 
Antrum, Or from Behind the Ujyper Jaw, are of very various kinds ; cpithelio- 
matous, fibrous, cartilaginous, osseous, fatty, sarcomatous, erectile, and ence- 
phaloid growths may all be met with in this situation. In the Museum of 
University College, which is very rich in specimens of these tumours, most of 
the above-named varieties will be found. The Fibrous Tumour is perhaps 
thp most common ; it principally occurs in elderly people, and may attain very 
considerable bulk. The largo and small spindle celled sarcomata come next in 
order of frequency ; and the Osseous, Enebondromatous, Epitbelial, and 
Myeloid are extremely rare. The osseous tumours occasionally appear to set 
up a spontaneous attempt at elimination, by necrosis taking place in them. 

Siluation and SymjAoms. —Epithelial, sarcomatous, and myeloid tumours 
occasionally spring from the surface of the malar bone, pushing forward the 
check, spreading into the mouth, and involving, with greater or less rapidity, 
according to their malignancy, tlie soft structures of the face and the lympha¬ 
tic glands under the jaw'. They are usually rapid in growth, soft and elastic 
to the feel, irregular in outline, and only secondarily implicate the superior 
maxilla and neighbouring cavities. 

The various growths that are connected with, or spring from, the mucous 
membrane, or that develop within the antrum, in growing, gradually expand 
and dilate the walls of the cavity, pressing the bones outwards thinning 
them, and giving rise to a cp.^sidcrable outward projection of one side of the 
face, the anterior surfacc»^the superior maxilla being the part that usually 
first yields to the outward pressure. The tumour thus formed is generally 
smooth, round, or oval, slightly lobed perhaps, more especially if fibrous, and 
has in many cases a tendency to hang downwards so as to overlap the lower 
jaw to a certain extent. As it grows, it encroaches more or less upon the 
structures lying in, the vicinity of the antrum. Thus, it pushes down the 
palate, causing considerable swelling in the roof of the mouth ; displaces the 
alveolar processes, and teeth, giving rise to irregularity in their outline^ and 
tending to project into and occupy the alveolus. It may encroach upon the 
orbit, occasioning stillicidium lacrymarum, impairment of vision, and displace¬ 
ment of the eye-ball. As the tumour enlarges, it obstructs the nasal cavity, 
and, stretching back into the pharynx, interferes with respiration, and degluti¬ 
tion, and sometimes occasions severe epistaxis. When it is of a Tnalignant 
character, obstruction of the nasal fossa will be found to be one of its earhesii 
signs, leading to the suspicion of nasal polypus; but the true and more serious 
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nature of the disease will be revealed by the integuments becoming involved, 
the gums implicated, and perhaps the snbmaxillary absorbent, glands enlarged. 

Diof/nosis. —In the diagnosis of these tumours grooving in the upper ja^v, 
there are three principal points to be attended to:—], to distinguish the 
growth from fluid accumulation; 2, to determine whether the growth bo' 
simple or malignant; and, 8, to ascertain its primary seat. 

1. In making the diagnosis from fluid accumulation in iM antrum, the 
history of the case, and the uniform enlargement of the caiity without the 
tumour projecting externally beyond any part of its walls, the elasticity and 
even fluctuation that may, after a time, be detected, more particularly towards 
the outer side of the tumour, and at the junction of the mucous membrane of 
the cheek and the gum, will enable the Surgeon to determine that it is not solid. 
But in many cases that is not sufficient; and it becomes necessary to make an 
exploratory puncture by means of the perforator, through one or other of the 
more thinned and expanded parts already indicated. This should never be 
omitted in cases of doubt; for it has happened even to so good a Surgeon as 
<1 ensoul that, after making incisions through the cheek with the view of ex¬ 
tirpating the tumour, the bones were found to be expanded by am antral abscess, 
and that, consequently, the operation had been undertaken unnecessarily. 

2. In determining whether the growth be simple or maligimnt, the Surgeon 
Avill experience much difficulty, so long as it is confined to the cavity of the 
antrum ; but w'hcn once it has perforated and passed beyond its walls, this 
point is easily solved. Yet, even whilst the tumour is still confined within the 
antrum, much light may be throum upon its nature by attention to the rapidity 
of its growth ; the greater this is, the more reason there is to suspect that it 
is malignant. Too much importance, however, must not be attached to this 
sign; for though, as a general rule, fibrous and cartilaginous tumours may 
increase less rapidly than the malignant, yet they may attain a very great 
bulk in a short space of time. The age of the patient is of comparatively 
little value in the diagnosis ; I think, however, that, as a general rule, simple 
tumours most frequently occur in the young, whilst the malignant forms of 
the affection are commonly met with at the middle or advanced periods of 
life. It is of much importance, in a diagnostic p.oipt of view, to examine the 
condition of the submaxillary glands. "When the’y^ase is malignant, they 
often become enlarged and indurated at a very early period. In a case under 
my care, the malignant character of a tumour, whilst still in the antrum, was 
determined by the fact of there being a long chain of indurated lymphatic 
glands lying under the angle of the lower jaw, where they had become second¬ 
arily affected by absorption, before the bones had been_ perforated by the 
growth. It must be remembered, however, that many of the sarcomata which 
rim an essentially malignant course, infiltrating surrouiiding parts and recur¬ 
ring in internal organs, may at no time affect the lymphatic glands. Wlien 
once a malignant tumour has passed beyond the cavity of the antrum, and is 
thus relieved from the pressure of its walls, it grows with groat rapidity, and 
where it can be felt under the skin, is perceived to be soft and elastic. In¬ 
sinuating itself extensively amongst the bones of the free and skull, it creeps 
through the foramina and fissures, and encroaches greatly on the nasal cavity 
and orbit; its early protrusion into these cavities is especially characteristic of 
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malignancy. It implicates the integuments of the cheek, with an inflammatory 
oedema, and the soft structures within the mouth, and throws out spouting 
masses in these several situations, which present all the characters of the true 
malignant fangus. 

.S. A point of very great importance in relation to operative interference is 
to determine HhQjprimary seat of the tumotir; whether it spring from the cavity 
of the antrum, from the malar bone, or from behind the superior maxilla in 
the spheno-maxillary or pterygo-maxillary fossa. When it springs from the 

interior of tfis antrum, the buccal, orbital, 
nasal, or palatal walls of that cavity are ex¬ 
panded, and the line of teeth is rendered 
irregular. When the tumour primarily 
springs from the malar lone (Fig. .fiSl), it 
pushes forward the check into a somewhat 
conical prominence, and dips down into the 
mouth between the gums and the soft struc¬ 
tures of the face. It does not involve the 
orbit or palate, or alter the line of the teeth ; 
but rather spreads over the bones, and in- 
A'olvcs the covering soft parts by continuity 
of tissue, without any definite anatomical 
disposition. As the tumour increases in size, 
it wiU implicate the anterior wall of the 
antrum, and thus secondarily projects into 
that cavity. When the disease developes 
primarily hehind the superior mcmlla, between 
it and the great ala or the pterygoid process of the sphenoid, the upper jaw-bone 
is simply pushed bodily forwards, there being little if any deformity in its 
outline, the lino of teeth not being displaced, nor the walls of the antrum— 
palatal, nasal, or orbital—expanded. Yet it must be borne in mind that the 
difficulty of diagnosis is greatly increased by the fact that a txxmour, though 
not originating in the antrum, may pass into the orbit through the spheno¬ 
maxillary fissure, and may make its way forwards amongst the bones of the 
face, partly by creeping through, and partly by absorbing and displacing them. 

Treatment .—^In the treatment of tumour of the upper jaw and antrum, 
nothing can be done except tb extirpate the growth ; and it is consequently of 
great importance to distinguish those forms of the disease in which an opera¬ 
tion can be undertaken with safety, and with a fair chance of success, from 
those in which none should be performed. The three points to be considered 
are ; 1, whether tl^e tumour is benign; 2, if it be benign, whether it grows 
from the antrum or springs from behind the superior maxilla; or S, whether 
it is malignant; and if so, whether it has passed the boundaries of the antrum. 
When the tumour, springing from the antrum, is of a simple character, the 
disease should be removed, together with the whole of the superior maxilla ; 
the tumour, whatever size it has attained, being generally encysted, and the 
bones expanded and absorbed around it; so that it is well bounded, and 
does not implicate neighbouring parts. Here, as Liston justly observes, no 
nibblihg or grabbing operations should be done, but free excision of the whole 
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mass practised. When the tumour springs from the spheno-maxillary or 
pterygo-maxillary fossa, pushing the bones of the side of the face forwards, 
an operation should not be lightly undertaken, as it is doubtful, in many cases, 
whether the Surgeon can interfere with any prospect of success. Should, how¬ 
ever, the tumour be simple, the patient’s health bo good, and an operation be 
deemed expedient, the tumour can only be reached by excising the upper jaw, 
when it may either be removed attached to that bone, or it may be extirpated 
from the cavity in which it lies behind it, and the bone aUd cheek shut in 
over it. Such an operation, implicating as it does the base of the skull, may 
be followed by death from shock to the nervous centres, as I saw happen in a 
patient of Liston’s thus operated upon ; or, involving the internal maxillary 
artery, may be attended by very profuse and troublesome hemorrhage. When 
once a malignant growth of this part has passed beyond the osseous boundaries 
of the antrum, the question of removal becomes very complicated. In refer¬ 
ence to this point, I think that it may be stated generally that, if the cheek be 
freely movable over the tumour, and the 
submaxillary glands unaffected, the operation 
may be proceeded with. But, if it have 
advanced so far as to implicate the soft 
structures of the check, -with enlargement 
of the submaxillary glands, it is neither wise 
nor prudent to interfere with it by opera¬ 
tion ; as infiltration will have taken place 
more widely than the knife can reach, and 
speedy recurrence must of necessity ensue. 

So long as it is contained within this cavity, 
where indeed-it is often impossible to ascer¬ 
tain, until after removal, the true nature of 
the affection, it may be excised, provided the 
glands in the neck be not greatly enlarged. 

If they be much implicated, even though Jaw, inyolving tfe whole or the Bones of the 

the walls of the antrum be not perforated, it 
is wrong to interfere, as a cure by operative 

procedure must be hopeless. '\'^enever the soft structures of the cheek 
are involved so as to require partial excision with ? the tumour, no operation 
should be performed ; as the disease will probably have become constitutional, 
it cannot be completely extirpated, and will speedily recur in the cica¬ 
trix. When the upper jaw on both sides is affected, as sometimes, though 
rarely, as happened, it is clear that the tumour cannot be removed (Fig. 682). 

Opkrations osr the Uppee Jaw. —^The Operations that have been practised 
for the removal of tumours springing from the upper jaw are of three kinds. 
They consist of—1, Scooping out of the Tumour; 2, Partial Excision of the 
Superior Maxilla j and 8, its Complete Eenl%val vrith or without the Malar 
Bone. 

For operations on the upper jaw, the Surgeon will require strong cutting 
pliers, and two or three narrow-bladed saws, with handles set at different 
angles, and having movable backs (Fig. 688). 

1. Scoopinff 08 . 1 ; tho Twaonr.'—The practice of scooping out tumours of 
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the antrum, after turning up the cheek from the anterior, surface of the 
superior maxilla, is one on the propriety of which there is a difference of opinion 
among Surgeons. Liston, whose experience in these diseases was in his day 
unrivalled, strongly denounced all “grubbing” operations ; andSymestrongly 
disapproved of the practice. But other Surgeons, whose views on the subject 
are entitled to the highest respect, advocate and practise this proceeding. For 
my own part, look upon the practice as unscientific in principle and dis- 
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astrous in its results. It is only applicable to the softer kinds of tumours: 
and these are chiefly myeloid or sarcomatous. Now I hold it to IJf impossible by 
gouging, scooping, chiselling, or scraping, to extirpate these from any bone in 
which they may be developed. It is impossible in this way fairly to go beyond 
theyimits of the disease into healthy structures. Tissues that appear and feel 
sound, are in reality infiltrated : and hence speedy recurrence takes ]fi£icc. 
This has happened in every case in which I have scon this operation practised ; 
and the recurrent is worse in all its features—^more rapid, more luximant, 
more malignant—than the primary disease. In fact, there is no reason why, 
in operations on the jaws, we should depart from that princijilc which is found 
.necessary in operations on other parts for the removal of malignant gi’owths, 
of heing guided in the extent of the removal by the anatomical boundaries of 
the pai't affected, and not by the apparent extent of diseased structure. 11 
seems to me to l)e as reasonable to scoop a myeloid or a malignant tumour 
out of the head of the tibia instead of amputating the affected bone, as it is to 
scrape it out of the antram, instead of extirpating the superior maxilla. 

2. Partial Excision of tte Superior Maxilla. —Although I do not 
consider the scooping away of the tumour from the antrum % be a proper oi 
surgical procedure, I would not advocate the removal of more of the bones of 
the face than is absolutely necessary for the complete extirpation of the disease, 
more especially when that is not malignant. The disease may bfe limited either 
to the upper or to the lower part of the s^^rior maxilla. In-^hese cases, the 
practice of Sir W. Fergusson had led to.^eat advances in |ui» method of re¬ 
moving such disease with the least possible disfigurement aid the least loss of 
■bone. With rega,rd to the cjilfcmal incisions i# these case^ Fergusson has 
shown that they often need to be but very limited-^ all that is -pecessary being 
u cut from the angle of the mouth upwards and outwards ^rough the c^eek, 
or,* in other cases, a slit through the upper lip on the me^al line, the knife 
being carried along the side of the base of the columns in the nostrils. By 
these simple incisions, this distinguished Surgeon has shown, sufficient re- 
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laxation of parts can be obtained for the excision of the greater part of the 
superior maxillary bone. 

In some cases, the malar bone and floor of the orbit will be found to be 
sound. When this happens, they should both be left; and with this xiew, after 
the cheek has been incised as just described, a deep horizontal groove should 
be made with a narrow straight-backed .saw below the orbit, directly across 
from the nasal process of the maxillary to the edge of the Vialar bone. The 
forceps should now be applied so as to cut downwards and outwards from the 
end of this incision, and thus to sever the 
outer connexion between the superior 
maxilla and the malar bone. They are 
then to cut along the groove that has 
been traced horizontally with the saw, one 
blade cutting from the nai-es along this ; 
and lastly, the alveolus and hard palate 
have to be divided. This is best done 
after the extraction of one of the central 
incisors, by passing a narrow-bladed saw 
into the antei^or nares and cutting down 
through the alveolus ; the remainder of 
the section being completed with the 
forceps. Or the proceeding may be re¬ 
versed, and the cut made from the / 
mouth up towards the nasal cavity. Should 
the disease chiefly implicate the upper 

, , .. i.., , rig. .OSi.—Lines of Incision in Liston’s Oiient- 

orbital and nasal portions of the bone, tionfor ekoUIoh of upper jnw. 

leaving the cheek and roof of the mouth 

sound, another modification of the operation may be undertaken by carrying 
the knife from the nasal process down the side of the nose and from the 
nostril across the check, dissecting up the flap thus formed, then applying 
a narrow-bladed saw from the anterior nares across the superior maxilla above 
its alveolar ridge, making a perpendicular cut from this into the orbit, and 
then applying the cutting pliers along these lines of incision, cutting through 
the superior maxilla, and finally detaching it by dividing with the forceps the 
nasal process and* the orbital plate. 

8. Comple'be Excision of the Upper Jaw. —The operation of excision of 
the whole of the upper jaw, together wi^ the malar bone, for tumour of the 
antrum, was first ^proposed by Lizars in 1826 ; though Gensoul of Lyons was 
the first Surgeon by whom the operation was actually performed, in May, 
1829. Since then, it has been repe4|||dly practised ; and the names of Liston 
and of Fergusson ‘are inseparably* connected with it, for the skill with which 
they have devised, and theiboldness with t^ch they havb carried Out the 
various steps of Its perform 

^ Th^ patient should be pl^d in a sitting or semi-recumbent position, oppo¬ 
site a good light.^ The Surgeon stands on the right of the patient. The 
ftcial artery should then be compressed as it passes round the lower jaw ; or 
an aenpressure-needio may be passed under it; and the hsemorrhage from the 
incisions into the soft parts thus materially restrained. The parts to be re- 
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moved should be then fairly exposed by raising a flap from the cheek. This 
may be fashioned in various ways (see Figs. 584, 585, and 586). The follow¬ 
ing, which is the method adopted by Liston, will be found to be the most 
convenient where the tumour is very large (Fig. 584). 

In the first stage, the central incisor tooth on the diseased side having been 
extracted, the point of a bistoury is entered opposite the external angular pro¬ 
cess of the frontal bone, and carried with a semicircular sweep into the angle 
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of the mouth. From the upper end of this incision, a cut about one inch in 
length may be carried along the zygoma. Another incision is made from the 
nasal process of the superior maxillary bone, down to the side of the nose, 
round the ala, which it detaches, and thr^gh the centre of the upper lip into 
the mouth. The flap thus formed is dissected upwards until the margin of 
the orbit is reached (Fig. 585) ; the soft parts are then carefully separated 
from the floor of this cavity, and drawn upwards by a curved copper spatula, 
wMdi protects them and the globe of the eye. 

Or the line of incision by external flap (Fig. 586) may be adopted in the 
following way. The point of the knife is entered opposite the inner angle of 
the eye, and carried down the side of the nose, round the ala, and down the 
centre of the upper lip. Another incision is now made in a horizontal direction 
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I)elow the orbit, by entering the point of the knife Avliero the first incision has been 
•commenced, and carrying it directly outwards at the junction of the lower eyelid 
with the cheek, along the edge of the orbit as far as tlie zygoma. A flap is then 
formed and tlu’own outwards. This line of 
incision has the great advantage over the one 
Tepresented in Fig. 584, that the arteries 
nnd nerves of the face ai’c cut near their ter¬ 
minations, and not through their larger 
branches. This lino of incision, to which 
C. Heath gives the preference, is most 
suitable to tunioxirs of moderate size. 

The next step in the operation consists 
in the division of the bones. This may 
best be done with a narrow siiw and strong 
cutting pliers ; the bone being first deeply 
notched W'ith the saw, and then divided 
with the i)liers; the zygoma should be 
first c^t across, the external orbital angle 
next divided in the same way, and then 
the internal angle cut through by putting 
one })lade of the forceps into the nostril 
and the other into the orbit (Fig. 585). I'iK •wn. 0iiicof iu<i8iimmEx< iKi<moffhe 

i. £ 11 1 7 Ui.i.cr Jaw by Kxtcniiil Kliiji. 

The palatal arch must finally be cut across 

by notching it deeply with a Hoy’s or a naiTow-bladcd saw, and then, passing 
the pliers into the mouth and nose, cutting tlirough the line of the groove 
and the alveolus of the incisor that had been extracted. Or the whole of 
these steps may be reversed, as the Surgeon finds most convenient. In cutting 
-ncross the bones, the Surgeon may stand either before or behind the patient. 

In the third stage of the operation, the whole mass, having had its osseous 
connections separated, is depressed, dinmi forwards by the fingers on the “ lion ’* 
forceps, and readily removed by breaking down adhesions with the finger, or 
by the division of a few remaining soft parts with the bistoury or scissors. 
Care should be taken to leave the whole of the soft palate intact. 

Should hmmoiThage occur from any of the deeper vessels, this must be 
arrested by ligature, or by the application of the actual cautery. Some 
strips of dry lint, having a thread attached by which they can be removed 
when necessary, should then be pressed into the deeper part of the wound, 
and the cheek-flap laid down in proper position. It must be retained in mtu 
by hare-lip pins through the upper lip, and by metallic sutures along the other 
lines of incision. However much the skin luay have been stretched apd thinned, 
none should be remove^ unless it have been actually incorporated in or infil¬ 
trated by the tumour. After cicatrisation is complete, the deformity resulting 
from such a procedure will be far less than might at first be anticipated. 

BiesTiltB.—^Thc result of operations for the removal of the upper jaw is very 
satisfactory, so far as the operation itself is concerned. Though most serious, 
the operation is not very dangerous. Of 17 consecutive cases collected by 
Hutchinsou as having been practised in the London Hospitals, it was successful 

in 14 ; and of 16 cases (10 of total and 6 of partial removal) done by Esmarch, 
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13 were successful (vjz., 8 of the former aud 5 of the latter). So far as recur¬ 
rence of the disease is concerned, all will depend on the nature of the tumour, 
and the extent of the operation. If the disease be malignant or even myeloid, 
speedy recurrence will certainly ensue if partial excision or scooping be prac¬ 
tised. ‘Nothing, indeed, can be more disastrous than the result of partial 
operations in these cases. Even though the whole maxilla be excised, the- 
incisions being carried wide of the disease, recuiTcnce is the invariable rule, 
though the more complete operation secures longer immunity. The liability to- 
recurrence is remarkable in these cases, when -we consider how isolated the upper 
jaw is, being bounded on three sides by the cavities of the mouth, nose, and 
orbit, and how completely it can be excised. It is, I believe, mainly due to 
two causes—early implication of the soft parts, and extension of the mischief 
through the fissures and sinuses behind the bone. These recurrent malignant 
growths, after removal of the primary tumour, do not admit of extirpation. 

When the tumour is benign, the result is most satisfactory and the cure- 
usually complete. 

Tmuonra that spring from behind the Superior Maxilhft have already 
been adverted to in speaking of the diagnosis of tumours of the upper jaw 
(p. 478). They may grow from the sphenoid bone, or from some of the deep- 
cavities lying between it, the palate bone^ and the ethmoid, constituting various 
forms of naso-pharyngcal, palatine, or naso-palatine polypi. Formerly these 
tumours were either left untouched, or were extirpated together with the 
superior maxilla or after its removal. Of late years various operations have 
been devised without the necessity of removing that bone, which is cither turned 
up, down, or on one side. The best operation on the whole for their removal 
is Langenbcck’s Osteoplastic Section of the Superior Maxilla with 
displacement of that bone. The first oi^eration w'as performed in 18bn. Since- 
then, Langenbeck has performed it 13 times, Avith 10 complete cures aud ft 
deaths. It has also been performed in Gemiany by Esmarch, Wagner, Simon, 
Nussbaum, and Billroth. The last two performed it for removal of the superior 
maxillary nerve for neuralgia. In America it has been performed hvice by 
Cheever. In one ease, it was done for removal of a tumour growing from the 
body of the sphenoid bone ; the tumour recurred, and the operation was 
repeated at the end of eleven months, with perfect success. In the other case, 
both bones were displaced at the same operation ; but the patient died on the 
fifth day of “ prostration with excitement.” In Langenbeck’s first operation, 
the incision Avas made from the middle of the nasal eminence of the frontal 
bone towards the right, over the nasal process and downAA-ards to the ala 
of the nose. The edges of the Avound were dissected up so to expose 
the whole nfieal process of the superior maxillary bone and the nasal bone, 
the periosteum remaining untouched. The cartil^inous portion of the nose 
AfPag separated from its bony attachments. The nasal bone was then cut 
through with bone-forceps, close to the septum, and upwards as far aa . 
the nasal process of the frontal bone; by a second cut the nasal process- 
of thfe superior maxillary was divided into the antrum. The cut ended where 
nasal process of the superior maxillary bone forms the lower border of the 
f^it. The uj^r part of the nasal process of the superior maxillary and the 
nasal bone were then prised up and were turned on to the forehead, being still 



LANGENBECKS OSTEOPLASTIC OPERATION. ' 485 

sittached by periosteum and mucoiis membrane. The nose was thus fully 
■opened, and the polypus was removed. The bones were then replaced and sup- 
jwrted in position by a plug- of charpie. The wound healed readily, and th^re 
was no exfoliation of bone. Langenbeck’s second operation was undertaken 
for a tumour springing from behind the superior maxillary bone in thepterygo- 
maxillary fossa. Two incisions were made ; the first began at the insertion of 
tlie ala nasi and ran along the lower border of the malar bone, describing an 
4irch with the convexity downwards and terminating at the middle of the 
aygoma; the second began at the nasal process of the frontal bone, and, fol- 
loA\dng the lower margin of the orbit, crossed the frontal process of the superior 
maxillary bone, and joined the lower incision. The soft parts were not dissected 
up. The loAAXT incision W'as then carried to the bone, and the masseter dis¬ 
sected from its attachment to the malar bone. By depressing the lower jaw so 
as to remove tlie coronoid j)rocess out of the way, the finger could be forced 
through the s2>heno-maxillary fossa, Avhich -was dilated by the tumour, into the 
nose through the siihciio-palatino foramen. A narrow^ saw was now passed along 
tlie finger—^its point being jirotccted by the forefinger of the left hand intro- 
•duced into tie nostril—and a cut was made directly forAvards through the 
ascending lAroccss of the palate bone and the body of the superior maxillary 
bone, across the caA ity of the antruig, parallel to the hard palate and imme¬ 
diately aboA'c it. The uinKjr incision was noAV deeiJcned, and the soft parts 
AA'ere raised from the floor of the orbit and from the angle betAveen the zygoma 
iind the nialai- bone ; and, the suav being again introduced, a cut AA'as made 
tlirough the malar bone into the sphcno-maxillary fissure, and thence across the 
floor of the orbit as fiir sis the lacrymal bone. The Avedge-shaped piece of the 
superior maxillary bone included betAveen these cuts Avas noAV only attached by 
its connections Avith the nasal and frontal bones, and by the soft parts eOA’ering 
it, Avhich Avere untouched. By introducing an elevator into the cut in the 
malar bone, the Avhole inece Avas lifted up, bending upon its attachment to the 
nasal and frontal bones as upon a hinge, until it Avas comiiletely turned inwards 
and upAA'ards OA'cr the opposite side of the face. The tumour, AA'hich Avas found 
to have cxtensiA’c connections in the pterygo-maxillary region, AA'as now remoA'ed. 
TJie bone A\'as then replaced, and the wound closed. On the sixth day, the 
greater part of the Avound was healed ; on the sixteenth the AA’ound had com¬ 
pletely healed, and no mobility could be felt in the bone. Ollier removed a 
polypus from the nasal fossa, by making a horsoshoe-shaiAed incision from one 
nla of the nose up to the root, and then across the root and doAAm to the other 
ala. He then saAved through the nasal bones and the nasal process of the 
superior maxillary bone, and so opened up the superior meatus of the nose. 

These operations haA'C been successful in many cases -which would have 
necessanly been fatal if left. But they must not be lightly undertaken, as 
the danger of the operiition itself, and the possibility of death during or soon 
after its performance, must be borne in mind. There are three main sources 
of perU in these cases, viz., hmmon'hage, asphyxia from the passage of the 
blood'into the pharynx and larynx, and shock to the nervous system, from the 
close proximity of the operation to the base of the brain. The danger of 
asphyxia from haemorrhage into the air-passages may be obviated by a po- 
ventive tracheotomy, and the use of Trendelenburg’s apparatus. 
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DISEABES OF THU LOWEB JAW. 

Tumours not unlrequently spring from the lower jaw. Like those in the- 
superior maxilla, they may either bo simple or malignant. Amongst the simple, 
we most commonly find the Fibro-cystic. Fibrous tumours are also occa¬ 
sionally met with, and more rarely Osseous and Encboxidromatous gi'owths. 
The malignant tumours are principally rapidly growing sarcomata. These 
various gi’owths frequently occur in early and middle life, and itsually spring- 
from the diploe between the tw'o tables of which the bone is composed. They 
project into the mouth and on the side of the neck, forming large rounded 
uniform, or imperfectly lobed masses. Occasionally malignant diseases spring- 
from the neighbourhood of the bone, and, without invading its structure, 
envelop it so as to give rise to an appearance of morbid implication of it. 

In the Cystic and Fih o-cystic Tumours of the jaw, the growth is expanded 
into cysts, having more or less solid matter intermixed, partaking of the 
character of epulis. The cysts are of various degrees of thickness; some being- 
thin and membranous, others having the walls partly composed of fibrous 
tissue, and others again having expanded bony lamellag largeljs^entering into- 
their composition, so that on pressure they occasionally conunuiiicate the semi¬ 
crepitant sensation peculiar to the cystic expansions of the osseous structure. 
The fluid contained in these cysts is a viscid liquid, usually semi-transparent, 
yello-svisli, or bloody. 

Diagnosis .—In the loAver, as in the upper jaw, it is of great importance to 
diagnose the simple from the malignant aflections; as in the latter form of 
disease an opei-ation is rarely justifiable, the soft tissues around the bone being- 
usually implicated to such an extent as not to admit of removal, and conse¬ 
quently not of the full and complete extirpation of the disease. The malignant 
tumours may generally be readily detected by the rapidity of their growth, by 
their pulpy or elastic character, and by infiltration of neighbouring parts, with 
implication of the glands below the jaw. 

Treafmetit .—The treatment of tumours of the lower jaw depends in a great 
measure upon the character of the growth. In cystic tumour of moderate size, 
with thin walls and but little deposit of fibrous tissue around the cysts, the best 
mode of treatment consists in cutting down through the gum on the expanded 
portion of bone, opening the cyst by means of the antrum-perforator, small 
trephine, or cutting pliers, acco^ng to its size and the thickness of its walls : 
letting out the fluid contained within ; and then, by introducing a plug of lint, 
causing the cavity to granulate from the bottom, and gradually to contract. 
When the cysts are so large that they have destroyed the integrity of the bone, 
or when they ai*e associated with a large quantity of fibrous tissue, so as ta 
constitute true fibro-cystic tumours, excision of the diseased bone must be prac¬ 
tised. This, also, is the only plan of treatment that can be had recourse to in 
other affections of this bone. 

Ea:oisio& of the Lower Jaw. —The operation of excision of a portion of 
the lower jaw for tumoiu* of that bone was first performed by Deadrick of Ten¬ 
nessee* in 1810, and not, as is generally but erroneously supposed, by Dupuytren. 
As the growths for which this operation is performed are usually situated be¬ 
tween the symphyias and the angle of the bone, seldom extending beyond the 
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middle line, the operation is generally limited to one side of the face. In some 
instances, however, the tumour may encroach so far that it may be necessary 
to remove more than the half of the bone ; and in other cases again, though of 
very rare occurrence, the whole of the bone has been disarticulated. 

When the tumour is of moderate size, and is situated about multvay between 
the symphysis and angle of the jaw, it may be reached by making a semilunar 
incisiont)f sufficient length under the lower edge of the bone, and ctu'rying the 
anterior extremity of it well forward upon the chin, but not dividing, if pos¬ 
sible, the lower h'p, nor cutting into the angle of the mouth ; then dissecting 
up the flap .thus formed, and canying the knife cautiously along the inner side 
of the jaw, so as to detach the mucous membrane of the mouth and the mylo¬ 
hyoid muscle to a sufficient extent. In doing this, the haemorrhage is often very 
iwofuse : the bleeding from the facial artery is particularly forcible, the blood 
being thrown in a larger and stronger jet than would seem possible from the 
size of the vessel. The haemorrhage should be at once controlled by the 
application pf ligatmres to both ends of the bleeding artery, and to any other 
points from which it is more than usually abundant. Unless this be done, the 
after steps 0 # the operation will be rendered much more obscure and difficult. 
One of the ^eth on each side of the tumour having been previously drawn, 
the jaw must now be deeply notched through their alveoli into its base with a 
narrow strong-backed saw, and cut through with pliers, or completely divided 
vvith the saw. After the fragment of diseased bone, with the attached tumour, 
has been removed, and all bleeding vessels have been secured, the flap of check 
shoifld be laid down smoothly, and retained in situ by means of hare-lip pins. 
Occasionally the dental artery in the cut jaw gives trouble ; the haeniorrhagc 
from this source may be checked by the application of a piece of solid per- 
chloride of iron. In all operations for tl^ removal of portions of the lowerV 
jaw, it is most important to avoid, as far as possible, opening up the mucous 
membrane of the mouth, so as to prevent the entrance into the buccal cavity of 
l)lood during the operation, and of discharges after it. The patient must be 
fed with slops, which should be sucked in tWugh a tube. At a later period, 
when cicatrisation is well advanced, the teeth should be tied together with 
strong silver wire ; or a silver cap should lie fitted upon the teeth of the two 
portions of bone that are left, and attached by an elastic spring to another 
silver cap put on those of the upper jaw, so as to prevent the displacement 
that would otherwise occur in the smdler fragment. Union takes place after 
a time by fibrous tissue, which becomes sufficiently dense to make the jaw 
strong and useful. 

In those cases in which the tumour encroaches npon the angle and ramtis 
of the jaw, it is usually better to remove the bone at the articulation on the 
affected side ; for, if the articular end including the coronoid process be left, 
it will be displaced forwards and upwards by the action of the temporal and 
external pterygoid muscles, and be a source of much inconvenience and irrita¬ 
tion to the patient, not compensated by any corresponding utility. In these 
cases, the removal of one lateral half of the Jaw will consequently be required, and 
the operation may be performed in the following way. The point of a strong 
bistoury or scalpel should be entered immediately behind the articulation, 
"carried down the posterior margin of the ramus behind the angle, and under 
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dope gradually upward^ tmninating at some distance from the lips, which 
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should not be encroached n])on ; the convex fla]) thus formed is dissected up, 
and the facial artery and any other branches requiring ligatm*e tied. The 
knife is then caiTied behind the jaw in front of the tiimour, and, one of the 
incisor teeth having been extracted before the oiKjration commenced, a saw 
should be applied to the bone in this situation, and its section finished by 
means of the cutting-pliers (Fig. r)87); the Surgeon then dissects under 
and aroiiAd it ; in this situation a scalpel, curved on the flat, will l>e found 
useful, the edge of the knife being kept (ilose to the bone aiul tumour. When 
he has cleared the tumour and ramus, he depresses tlie body of the bone 
forcibly with .his left hand, in order more readily to divide tlie attachment of 
the tem[)or^ muscle to the coronoid process. This having been done, the 
only part lew is the disarticulation, which is best effected by 0 ])cning the joint 
from the front, whilst tlic bone is well deja'cssed and twisted somewhat out¬ 
wards, the edge of the knife being kejit close to its neck, scraping the bone 
so as, if posj|ble, to avoid wounding the internal maxillary artery, when, any 
remaining a lichmcnts liaving been cut through, the disarticulation is effected 
(Fig. .'iSH). '^n depressing the bone to reach the temporal muscle and the 
joint, care must be taken not to use too iniKth force, lest it happen that the 
ramus give wjiy, having been wosikened by the disease ; this accident would 
produce a good deal of trouble inremo\'ing thefi’agment left behind, which can 
only be done by seizing it with necrosis-forceps, thus dragging it fo wards, and 
then dividing the muscle and capsule. Should the internal maxillary artery have 
been divided, it must be ligatured, or the termination of the external carotid, 
Avherc the vessel divides into the temportil and intcnial maxillaiy, tied : any 
other branches that bleed will necessarily also requii’e the ligature. The 
cavity, having been lightly filled with lint, should then be left to gi’anulate ; 
the cheek being laid down and attached alqiig the line of incision by hare-lip 
pins and twisted sutures. A kind of fibrous tissue forms in place of the jaw 
that has been removed, and comparatively little deformity results. When the 
disease of the bone extends beyond ihe symphysis, a thick ligature should bo 
passed through the end of the tongue, which must be drawn forwards by an 
assistant, lest, on the division of .the insertion of its muscles into the lower 
jaw, it be forcibly retracted into the pharynx, and thus threaten or even 
occasion suffocation, as has happened to Surgeons of eminence both in France 
and in America. 

For necrosis of the lower jaw, and the operations for it, see Chapter XLVI.; 
and for tracheotomy in operations on the jaws, see Chapter LX. 
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PLASTIC SUIlCEllY OF THE FACE AND MOUTH. 

]Jy Plastic or Ibeparative Surgery is meunt the performance of opera¬ 
tions for the repair of deficiencies in structure, whether resulting from injury,, 
from disease, or from malforjnation. 

It has been long knoAvn that partially detached portions of the body may 
retain their vitality sufficiently to become again adherent, when attached but 
by a very narrow tongue of tissue to the part from which they have l^een 
all but separated. This has often been observed in injuries of the face and 
fingers, portions of which have been nearly completely severed, and yet have 
united again on being replaced. But there is a sufficient number of cases on 
record to show that certain parts, when completely separated, may, after being' 
replaced, again become adherent. The most remarkable instances of this kind 
are those which are related by Hoffiicher, and attested by Chelius and Velpeau. 
Hoffacher was officially appointed to attend as Surgeon at the duels which 
were at one time frequent amongst the students at Heidelberg ; and, as at 
these encounters broad-swords were used, he had an opportunity of seeing a 
considerable number of incised woimds, and has related no fewer than sixteen 
cases in which portions of the nose, lips, or chin had been sliced off, and, being- 
put on again, contracted adhesions. Amongst the most remarkable of these, 
is one in which the end of the nose was sliced off by a cut with the broad¬ 
sword, and fell under a chest of drawers; it was not found for some time, 
but, on being recovered and washed, was stitched on, and became firmly 
attached. In another instance, a dog that was in the room snapped up 
the detached portion of the organ as it fell to the ground, but the nose, 
being immediately taken out of the animal’s mouth and put on again, became 
firmly fixed. 

In order that union should take place between parts that have been separated 
completely or nearly so, and the rest of the body, it is necessary that they be 
soft and vascular, and more especially that their structure be of a homogeneous 
character, such as is met with in the tissues of the lace ; where no very laige 
blood-vessels, nerves, tendons, or bones are found. It is the same in plastic 
operations, which succeed best under similar conditions of tissue, and which 
are conducted on the same jn-inciple as an attempt at union in a partially 
severed structure. 

It is principally for deformities and loss of the nose and lip that plastic 
operations are of much service ? they may, however, occasionally be had 
recourse to in other situations, as about the cheeks and eyelids, but seldom 
with an equal amount of success. Keference has already been made (p. 657, 
•VoL I.) to the performance of plastic operations on the perinaeum. In the 
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practice of this very interesting branch of surgery, there is much opportunity 
for the display of manual dexterity. On this, indeed, almost the whole success- 
of the operation depends ; and a vast deal may be done m apparently the most 
unpromising cases by management, skill, and patience. In these operative 
procedures the names of Serres, Dicftenbftch, Liston, Fergusson, Sedillot, 
B. Langenbeck, and Jobert, deservedly take the first rank. 

In performing the various plastic operations, four methods haAC been 
employed. In the first, the flap of skin that is intended to repair the lost 
structoi'c is transplanted from a distant part, as the arm. This operation, 
which was introduced by the Italian Surgeon, Tagliacotius, and hence com¬ 
monly called by his name, has in a great measure fallen into disuse, on accoimt 
of the difficulty of its execution, and the great uncertainty of obtaining a 
successful result. The second j)lan consists in transplanting the repurath e 
structure from some part in the neighbourhood of the organ to be repaired ; 
the skin Irom the forehead, for instance, being used for the fonnation of a new 
nose ; that from the chin for the restoration of a lost lip. This procedure,. 
Avhic-h seems first to have been adopted by the natiA'es of India in restoring 
the loss of the nose, is the method that is most commonly employed in this 
country in plastic operations on the face. The third method consists in 
loosening the skin by a process of subcutaneous section to some distance aromul 
the pm-t to bc" repaired, and then draAving it forwards with or without incision 
through its substance. This gliding operation is chiefly practised for the 
closm'e of fistulous openings. The fourth method is employed in cases where 
an abnormal fissure exists in a i>art. It consists in bringing together and 
uniting the edges of the fissure, after haA’ing pared them evenly, so as to expose 
their vascular’ surfaces. 

Union in plastic operations is effected by primary adhesion between the rarv 
surfaces Avhich are brought into contact. Should, however, this mode of union 
fail from any accidental circumstance, the Sm’geoii need not despair ; as the 
parts may unite by adhesive inflammation, or even through the medium of 
gramdatiou, in a very satisfactory and complete manner. 

For projrer union to be effected, it is necessary that the edges be cleanly and 
evenly cut, so as to adjust themselves accurately to one aiiother. This may 
often be most skilfully effected by making the incision in the part that is to 
receive the flap somewhat oblique or bevelled, thus securing a more accurate 
adaptation of the edges. 

After the flap has been formed and the part in which it is to be transplanted 
properly pared, the operation should be delayed a few minutes until all bleed¬ 
ing has ceased. This is of much importance, as the interposition of a layer of 
coagulated blood will materially interfere Avith union. 

In bringing the pacts into apposition, great care must be taken that no 
undue traction or constriction be exercised, lest their circulation be interfered 
with, and their vitality be endangered. 

The parts may be maintained in apposition by sutiu’es, collodion, or the 
application of a strip of isinglass plaster. The sutures should b« as fine as 
possible, introduced with a small needle, and knotted on the sound parts. 
Occasionally, as in hare-lip, pins may ^vantageously be used. In some 
instances, instead of sutures, a small spring-forceps (Fig. 80), termed a 
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serrejinc, may be employed, but most generally interrupted sutures arc the 
best. The use of collodion, Avherc applicable, is of great advantage in plastic 
surgery, as it not only secures adhesion, but, by excluding the air, lessens the 
cluance of suppuration. 

For a plastic procedure to succeed, it is absolutely necessary that no morbid 
action be going on in tlie scat of operation ; and not only that none be actually 
in progress, but that all have ceased for some considerable time. This is more 
particularly the case when the deformity for the remedying of which it is 
practised has resulted from syphilitic or cancerous ulceration. Iii bofeii cases 
it is necessary to see that the constitution is soimd, as well as that all local 
disease has been eradicated ; otherwise the irritation of the operation might 
set it up again, and the new flap might be invaded and destroyed. From 
want of this precaution, I have more than once seen disapi)ointmcnt result. 
AVhen an o])C]’atioii, as on the nose or lip, is performed for cancroid disease, 
ablation of the morbid part may be done at the moment of operating—the 
alfection being a local one ; when for struma or syjfoilis, the disease is consti- 
tntiomd, and care must be taken that all morbid action has thoroughly and 
comjdetely ceased. As a general rule, plastic operations practised for the re¬ 
pair of mutilations from injuiy, or of congenital deficiencies, are more successful 
than those that are performed after disease. 

No routine system of treatment should be adoiited ; but a few days of rest, 
good diet, and a dose or two of aperient medicine, may be pi*escribed before 
the operation is proceeded with. In the after-treatment of the case, a nourish¬ 
ing but unstimulating regimen should be observed. 

Bnrow’s Operation. —A plastic operation s],x!cially suited for the repair 
of deformity consequent on the removal of morbid gi’owths from the cheeks 

and other parts of the face, has 
lx:en introduced by Burow, a 
Polish Surgeon, and successfully 
performed and described by Stokes 
(Fig. 589). The steps are as fol¬ 
lows. The growth to be removed 
is included in three incisions, 1, 
3 ; and the integuments from 
which it springs are then care¬ 
fully dissected off, leaAdng a raw 
triangle, the apex of which is on 
Fig. Incision in Burow’s ojHrntion. ouc, the basc on the Other side of 

the tumour. The incision 1, 4, 
3, is then caiTied outwards to !), 8, 7, so that the whole distance from 1 to 7 
is exactly three times that of the base of the raw surface ; a second triangle, 
fi, C, 7, is then made, having its base on the outer third of this horizontal 
incision. The two triangles must be of equal size, and the integuments 
are dissected off 5, 6, 7. There are thus two raw surfaces to be covered 
in. . This is done by dissecting up carefully the flaps 1, 5, 6, and 2, 8, 7. 
AVhen this is done, the points 1 and 8, and 5 and 7, are respectively drawn 
together, (aich by one suture, and the two raw triangular surfaces are thus 
covered in. 
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Operations of various kinds are frequently performed on tlie eyelids, which 
are truly of a plastic character. 

Blepharoplasty, or the operation hy which the eyelids are repaired, is 
occasionally required for loss of substance—the result of wounds, cicatrices, or 
operations. It is less satisfactory in its results than most of the other plastic 
procedures about the face ; yet it may, in some cases, improve materially the 
patient’s appearance. 

When the upper eyelid requires repair, the flap is taken from the forehead ; 
when it is the lower lid, from the cheek or temple. This operation may be 
performed either by the gliding method, or 
by twisting a flap into its new situation. 13y 
the gliding method, a triangular flap is cut 
and partially detached (Fig. 590, a), and then 
drawn gently forwards until it corresponds to 
and Alls up the gap that requires repair, when 
it is there fixed by a few points of suture. 

TVHien the twisting method is employed, an 
oval flap is detached (Fig. r>!K), h), except its 
pedicle, and twisted down, to be planted on 
the raw surface. 

Occasionally neither of these methods is 
applicable ; and then the jirocedure, that I 
successfully adopted in a case of which the annexed cut (Fig. 591) is a 
representation, may be followed. In this case, which was that of a lady who 
had received a sevci'e mutilation of the face by the explosion of a ginger-beer 
bottle, there was a deep and hard cicatrix across the lower eyelid, causing- 
depression aud eversion of its outer portion, and adhesion of the inner part to 
the ball of the eye. After dividing the adhesions and removing the cicatrix, 
I made a semilunar incision so as to dissect up the eyelid, and then fixed it by 
points of stiture in its new situation, when it became firmly adherent (Fig. 
592), and scarce any apparent deformity was left. In another very similar' 
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Fig. 501.— I.ow(T Eyelid dc.foniicd by Cientrix. 


Fig. -Lower Eyelid .-ifter (.iRcration. 


case, in which a girl had been bitten through the lower eyelid by a dog, a 
similar operation was practised with equally good results. In both tliesc 
cases, the eyeball, having been injured, had become atrophied, with opacity ot 
the cornea. But, when an artificial eye was adjusted to the shrunken globe, 
the appearance of the patient was most satisfactory. 
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The operations for Symblcpliaron, Entropion, and Ectropion, have l)eeii 
■described in the chapter on Ophthalmic Surgery (pages 417—41!)). 


PLASTIC BUBQERY OP THE NOSE. 


RHiNOmARTlc Opekations occasionally require to bo performed for the 
restoration of the fomr of the nasal organ, which has been destroyed by injury 
or disease. This branch of plastic surgery has long received much attention, 
and has been reduced to distinct rules. Either the entire nose, or a portion, 
may demand operation. 

Colmnua. —AVhen the columna and a portion of the septum are destroyed, 
a large gap is left at the nasal aperture ; and, the nose becoming flattened in 
■consequence of its tip falling in, great deformity necessarily results. The 
upper lip also, losing that amount of support which it receives from the 
■columna, becomes pendulous, jorojecting, and thickened at the end, thus 
adding to the disfigurement. The restoration of the columna is effected fi'om 
this thickened and prominent upper lip, which, by being reduced in size, is 
rendered far more shapely. The operation consists in cutting through the 
whole length of the lip from above downwards on each side of the mesial line, 
so as to leave a tongue about one-third of an inch in width. This is then 
tiumed up ; and its ends being well pared, and the under surface of the tip of 
the nose properly vivified, it is fixed by means of a fine hare-lip pin and 
twisted sutm’e, which should be left in for about four days. Union takes 
place in a few days ; but until this is firm, the new columna must be properly 
supi)orted with narrow strips of plaster fixed to the cheek on each side. No 
twisting of litis small flap'is required, as the mucous surface s])eedily becomes 
cutaneous, and vice versa. The division in the upper lip must Vtc treated in the 
same way as an ordinai-y hare-lip, and unites without difticulty, lessening greatly 
the deformity in this part. 



Fig. Detioleui'y 
of Ala of Nose. 


Ala.:—When one ala only is deficient, the rest of the nose 
being sound, one of throe processes may be adopted to 
remedy the deformity. 1. When a small portion only of the 
free border or of the tip has been lost, an incision should be 
made (Fig. 59ft) across the nose, and the remains of the ala 
and a portion of the nasal integument thus marked out dis¬ 
sected dowm, and attached to the end of the organ. In this 
way a very excellent result may be obtained. 

2. If the loss of substance be gveater, a flap of skin, ot 
the proper shape to restore the deformity, may be raised 
ft'om the cheek, applied to the previously pared edges of 
the part requiring it, and fixed there by a few points of fine 
suture. 


8. If the loss of the substance of the ala be very considerable, or if it extend 
to apart of the body of the nose, then it is more efficiently restored by bring¬ 
ing a long narrow flap from the forehead in a way that will immediately be de¬ 
scribe In the majority of cases, the destruction of the ala and of the body 
of tile nose is so considerable, that other plans, to be presently described, are 
required for the repair of the deformity. 

Satire Wose.—For the restoration of the entire nose, two procedures 
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have been employed: viz., 1 , the Tagliacotian Operation; 2, the Indian 
■Operation. 

1 . The Tagrliacotian Operation consists in taking the integument and 
tircolar tissue required for the repair of the lost organ from the inside of the 
OTm. Here a flap of sufficient extent is to be marked out and dissected up 
with its subjacent areolar tissue, leading it merely attached to the limb by a 
root at its distal end. No attempt at fixing this flap to the nose should be made 
for at least a fortnight, during which time it should be kept upon a piece of 
wet lint, and allowed to thicken, granulate, and become A ascular, so as to fit 
itself for adhesion to the new surface to which it is to be applied. The 
Temains of the deformed nose having then been properly pared and the flap 
shaped, they must, after all bleeding has ceased, be properly adjusted and fixed 
to one another by points of suture. The arm must then be closely attached to 
the head, so as to be as nearly as possible immovable. At the end of about 
ten days, when adhesions have taken place, the connecting medium may be cut 
across, and the part left to be supported by the vitality M'hich it may gain 
from the new surface to which it is now attached. This process is comparatively 
seldom had recourse to, for obvious reasons. The uncertainty of maintaining 
the vitality in the flap, the extreme tediousness of the prolonged constrained 
position in Avhich it is necessary to keep the patient, and the great difficulty of 
j^arding against movements of the arm, especially during sleep, and which, 
however slight and involuntary, would be sufficient to disturb union between 
the opposed surfaces, and occasion the failure of the operation, have caused 
this plan of procedure to fall into disuse ; and it is now, 1 believe, universally 
abandoned by Surgeons in this country, having been replaced by the more 
ccrtixin procedure, which will now be descrilied, of borrowing the skin for the 
new nose from the forehead. 

2. The Indian Operation, a knowledge of which was brought to this 
country by Oarpuc in 1814, is extremely successful in its results, though re¬ 
quiring a good deal of nicety for its proper execution. The operative pro¬ 
cedures required by this method are somewhat complex, and may conveniently 
be divided into three distinct jKjriodg: 1 , the Dissection of the Flap from 
the Forch^d, and its Attachment to its new situation: 2 , the Separation 
of the Root of the Flap where it is turned down from the Forehead, and 
the Formation of a proper Bridge to the Nose ; .S, the Formation of the 
Oolumna Nasi. 

1 . Formation and Attachment of the Flap. —In the shaping of the 
flap, care must be taken that it is of sufficient size ; as during the after-part 
of the treatment it often has a tendency to shrivel, and more inconvenience 
usually results from its not having originally been made large enough, than 
the reverse. The size adapted to the particular face may best be judged of 
hy moulding a thin piece of gutta-percha to the nose, then flattening it out 
by dipping it in hot water, and using tliis as the guide for marking the outline 
of the flap upon the forehead. This should be traced with tincture of iodine, 
which will not be washed off so readily as ink *by the flow of blood, which is 
often rather free. This flap should be of the shape in Fig. 594, taking care 
that it is rather square at the angles, and not too much rounded off. The 
size will necessarily vary according to the character of the countenance, and the 
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Fig. 584.—Uiagnuii of Flaii in Uliiimi)lasti<- 
Oporatiou. 


Vextcnfc of loss that has to be repaired. When the whole of the nose requires 
■restoration, it is usually necessary to make it about two and a half to three 
inches in length, by about the same in width at the broadest part. It may 

either be taken from the middle of the 
forehead, or obliquely from one side : if 
the latter, the right side is the most con¬ 
venient. It must now be dissected off the 
forehead ; in doing this, care must be 
taken to cut the flap as thick as possible, 
especially at its root between the eyebrows. 
It must also be but little handled, and, 
above all, not pinched, either with fingers 
or forceps. The dissection should be com¬ 
menced at the root, so that the outline 
may not 1x5 obscured by blood ; and this 
part should be left long, in order to 
admit aftei’wards of a very gradual and 
Cfisy twist. In order to fiujilitatc this, 
it is also desirable to make the incision on the right side a little lower than 
that on the left. After the flap has been raised throughout the whole of its 
extent, a piece of wefr lint should be applied to the forehead, Muth a Anew of 
arresting the bleeding, before the next step is taken. This consists in paring 
the surface and edges of the stump of the nose, and removing the integu¬ 
ments from it in such a way as to leave a triangular "raw surface. In doing 
this pare must be taken—^4vhilst a good ba^ of attachment is left—not to 
remove the parts too widdy, lest the cheeks, by separating, have a tendency 
to gape too much, and the nose to become flattened out. The integuments 
also should be dissected away in such a manner, as to form a deep groove 
shelving inwards, so as to receive and hold the flap more securely and with 
less overlapping of the edges. The operation nnist noav be discontinued for a 
few minutes until all bleeding has 
ceased, and the cut surfaces have be¬ 
come glazed ; this point is of great 
importance in securing direct adhe¬ 
sion, and must be carefully attended 
to. The bleeding having been arrested 
by exposure to the air, and by the tor¬ 
sion rather than the ligature of any 
spouting branch, the flap from the 
forehead should be brought down by 
a twist from left to right, and attached 
by a few points of fine suture on each 
side to the edge of the incision, around 
the nasal aperture. A pledget of soft 
lint, moderately greased, should now be gently insinuated under the flap, the lower 
part of the incision in the forehead drawn together by a point of suture, but 
not so as to constrict the root in any way, and the rest of the exposed surface 
coverM wth water-dressing. The parts will then present the appearance of 
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Fig. 580.—New Nose, day after 
Operation. 






FORMATION OF COLUMNA NASI. 
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Fig. 59C, taken from a patient of niine the.day after the operation. Fig. 596 
■^presents the deformity for which the operation was performed. The patient’ 
should be put to bed with a piece of soft lint laid over the whole of the face, 
so as to maintain its temperature; and, if it be winter, he must be placed in 
a room that is kept well warm day and night. The diet for the first few days 
should be simple, but abundant, consisting chiefly of nutritious slops. 

The dressings must not be disturbed for three days : by this time," if all 
go weU, the flap will be found somewhat tumid, warm, and sensitive, but 
pale in colour. The plug in the nose mil now require changing, lest it be 
rendered offensive by the discharges ; its withdrawal and the 8ul«titution 
of another must be done with the greatest gentleness, the Surgeon bearing’ 
in mind that* any undue pressure or tniction may destroy adhesions, and 
prove fatal to the«;vitality of the flap. If the sutures produce no irritation, 
they may be left in till the fifth or sixth day, by, which time the adhesions 
will be tolerably poriect, and they may with safety be cut and withdrawm. As 
the adhesions strengthen and the vitality of the flap improves, it must be elevated 
by putting underneath it a larger plug of lint; for which, after a time, may 
be substituted a small gutta-percha tube moulded to the figure of the inside 
of the nose. (Edema of a somewhat solid character is apt to come on in the flap, 
gi\ing it a white appearance ; but this is of little moment, and will gradually 
subside as the circulation through it becomes more actively established. The 
flap gradually becomes thicker and firmer, throwing out granulations from its 
under surltice, which eventually becomes clothed with mucous membrane. The 
wound in the forehehd must be dressed like an ordinary ulcer, and be well 
touched with nitrate of silver fro^ time to time, to insure its contraction. It 
usually cicatrises with gi’eat readiness, and leaves remarkably little deformity. 

2. Separation of the Soot of the Flap.— This may be done about a month 
after the flap has been fas|noned, when its vascularity, through its lateral 
adhesions, Avill be perfected. The division of the root is best done by passing 
a narrow-bladed bistoury^uuder the twist, and cutting upwards towards tlm 
eyebrows, removing a wedge-shaped portion of the soft parts, so as to make a 
smpoth and proper bridge. 

3. Formation of theColnmnalTasi. —The addition of the columna is nowall 
that is wanted to make the nose complete. This must be made from tbs' upper 
lip, perhaps at the same time when the bridge is fashioned ; and it may be nut 
and fixed in the way that has been already described in speaking of the restora¬ 
tion of this feature, the interior of the apex of the new nose having been well 
pared to receive it. The columna requires to bo well supported by means 
of a narrow strip of plaster passing from one cheek to the other, and usually 
requires a good deal of fashioning before it is perfect; indeed, tfos is the part 
of the operation that I have found always most troublesome, and requiring 
most attention. 

The new nose must continue to be supported from beneath, for some months 
after its formation, by-^lugs of lint or small gutta-percha tubes, as it will evince 
a great tendency to contract and to alter in its general outline and shape ; be*- 
coming, if the Surgeon be not careful, either depressed or dumpy. The sensi** 
bility of the new nose is entirely destroyed for a time after the division of the 
bridge j but it slowly returns from tdl sides; appearing first in .the.neighhour- 
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hood of the adhesions between it and the' cheeks, then near the coiumna, next 
in the bridge, and thns the organ at last has its sensation restored ; for this, 
however, several months will usually be required, and the part in which it 
returns last of all is its central portion. 

The annexed cuts (.yJ7, 098) give a very faithful representation of a patient 
on whom I operated, ])efor<i and after the restoration of the lost organ. 



Fig 5<t7 —Patient beS>iS»K'“i'Oi>ltts>tic 
Oiitftution ' 


Kig ODS Smuc Pitn nt M>im moiitlib 
aftci Ojiiiutiuu, 


The success of the case "will depend very greatly Upon thC,minute attention 
which the ^uigeon bpstqjirs on the details of the operation, and on the care 
which he takes in the d^ter-treatment. During the o])eration, the chief 
points to be attended taarc, that the flap he made of sufficient size, that all 
oozing ha^e ceased before the cut edge^ bseught into contact,'and that 
no tension nor constriction be exercised. A pmcipal source of failure in 
the operation, or in the result so far as concerns the after-appearance of the 
patient, is gangrene of the flap, in whole or*, in part, arising from the root 
being too narrow or too tightly twisted, or &om the flap being too roughly 
bandied in its dissection. So iflso, if it be cut too small and not properly 
supported afterwards, th 6 result wiU not be very satisfactory. Other acci- 
dertte occasionally happen ; thus, erysipelas may occur, destroying at once 
the vitality of the flap, or coming on at a later ^period, and pausing the new 
nose to slough under the attack of inflam^tion, which it has not sufficient 
vitdity tq^ resist, as happened_^ in one of Liston’s earlier'^fcasos; or the new 
nose pay be destroy^ by a return, of the lupus which proved destnictivp to 
die old one. Haemorrhage may also occur from underneath the flap. In the 
last case operate4 on. by Liston just before^ his death,^d Which was com¬ 
pleted by Morton at Univereity College Hospital, haemorrhage to the extent of 
mots ^han a pint took place on the ninth day,‘*without“ any evident cause, 
fsXfimSxf: the flap, and could only be arrested by ijfcugging. Further^ the 
^P<jiKatlon is not without it& dangers. Dieffenbach lost two patients out of 
tliiCon whom he operated in Paris ; their^constitutions having probably been 
Jk an onfavonrahla state, . > * 

The operatkp. as just described will usually bp attended by very satisfeotory 
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results. Of late years some modifications have been introduced into it. Thus 
Langenbeck recohimends that the periosteum should be dissected up frpm the 
frontal bone together with the skin-flap, in order that, by the after-develop¬ 
ment of osseous tissue, a firmer and better organ should be left. It hap been 
feared by some Surgeons that the exposure of the frontal bone, by stripping 
off its periosteum, would probably be followed by necrosis. Experience has, 
however, shovm that this fes^*, is groundless, as, indeed, might have* been 
inferred from analogous, conditions often observed in injuries of the head, 
in which large portions of the pericranium may be detached without the 
exposed bone losing its vitality. But it appears to me that there are more 
serious objections to “ Osteo-Rhinoplasty,^' and that it is an unnecessary com¬ 
plication of the*operation to turn down the pericranium in the nasal flap, 
for two reasons. First, the pericranilun ib very firmly attached to the 
bone, and very loosely to the" ihtegumentah structures, which glide over it. 
From the bone it is not detached without difficulty and the necessity of a 
certain degree of scraping, by which its vitality Is not imlikely to he impaired 
to so great a de^ee that it would be of no service as a bone-producing organ 
in the new nose, and w'ould not improbably, when twisted down, slough away 
from insufficient vascula^ supply. Secondly, even fif the pericranial lining 
of the new nose werO to retain its bone-producing power, it*seems to me that 
an osseous layer inside that organ would rather be a Idifadvantag^ than of 
service, and would certainly expose it-to greater i5sk of fracture and other 
injury than if stwjli brittle material as a thin shell of hone did not'enter into its 
composition. 1* ' 

The operation practised by Ollier appears' to m^ tb be less'happy than 
many of that excellent Surgeon’s suggestions. It consists in cutting down 
the nasal process of the superior maxilla, and then befhding iH; across so as 
to form a kind of bridge^ ^ which to sustain the intcgumento-perlcranial 



flap deflected jfecom the forehead. But by doing this the lateral supporfs 

, to the bridge of the new nosef^^atn removed, and necrosis of the bent or ratb^ 
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broken of bone, whicli has aeinally occurred, is not an unKkely 

accident. 

FiSTirilous 0.PBN1NC4S THBdUGH THE Nasai, Bonks leading into the in- 
tepor of the nostrils are occasionally met with. Such apertures as these are, 
perhaps, best closed by parihg the edges, and then bringing forward a flap of 
neighbouring skin by the gliding operation. In some cases of this kind, pro¬ 
cedures may be required, in which the Surgeon may display much ingenuity 
and benefit his patient greatly. The cuts represent a case many years since- 
under my care, before and the day after operation, in which a large aperture- 
into the side of the nose, resulting from necrosis of the left nasal bone con¬ 
sequent on scarlatina (Fig. 5!)!)), ivas successfully closed by a flap of skin taken 
fi:om the forehead by the twisting process (Fig. GOO). The patient, who was a 
child at the time of the operation, has since groAvn into a comely woman, 
presenting scarcely a trace of the operation. 

OPEEATiojiT FOB DEPRESSED NosE.—Sometimes the nose is depressed and 
flattened in consequence of the loss of the cartilages, Ammer, and septum, 
though the external parts remain entire. Dieffenbach has proposed a plan for 
raising it by slitting it longitudinally into three pieces ; dissecting the lateral 
slips from the osseous atjlachmonts ; paring the edges to such an extent that 
they overlap, suid stitching them together; then bringing the whole organ 
forwards by pushing long hare-lip pins across its base, so as to elevate and narrow 
its attachments, which are brought more into the mesial line. Fergusson has 
improved this procedure by not slitting the nose down, but dissecting it away 
from the bones from within the nostril, and then pushing long steel-pointed 
silver needles across from cheek to cheek, and twisting their ends over jicr- 
forated pieces of sole-leather, through Avhich they had previously been pissed, 
thus bringing the Avhole organ bodily forwards. The colnmna is next fashioned 
in the way which has already been described ; «nd the nose is completed. 

PLASTIC SXJRGERT OP THE, LIP. 

Hare-lip. —By hare-lip is meant a congenital perpendicular fissure or 
fissures through the upper lip, the result of an arrest of development. The 
condition thus produced in man is, according to Greoffroy St. Hilaire, not 
analogous to what is met with in the hare, but to that which occurs in 
animals of a lower grade of organisation—in fishes. The arrest of development 
takes place at the outer border of the intermaxillary bones, and is usually asso¬ 
ciated with a certain amount of disunion or malformation at the line of junction 
between these and the superior maxillary bones. When the arrest of develop¬ 
ment takes place on one side only, the hare-lip is said to be Single (Fig. 601). 
In it the mesial side of the gap is usually rounded; the outer edge is flattened; and 
the frsenum at the angle is long and subcutaneous. It most frequently, so far 
as I have observed, occurs upon the left side. Not unfrequently there is a 
fissure on each side of the mesial line; and then the bare-lip is said to be 
Double (Figs. 602, GO,*!). When double, the fissure is deeper on one side than 
on the other, and usually extends into the nostril, and is a^ociated with cleft 
palate ; though sometimes it stops short of this. In these cases the nose is 
||8ually flattened and expanded, and between the fissures there is always a 
or medium lobule, consisting of the intermaxillary bones in, a rudi- 
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xnent^ry condition ; to this a triangular labial nodule is cdnmadnly attached* 
In many cases this is pushed forwards, and tilted on its baSe, .8p- ,tbat the 
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alveolai' border ^projects 
fonvards. Sometimes the 
projection is so con¬ 
siderable that it is at¬ 
tached to the tip of the 



Fig. 60 ‘ 2 . -Oriliimry DouUe 
Hare-Ill). 





Median fissure is so rare that there are scai'ccly ^ 

. „ . . 1 1 Fig. 00:1. —OrUiiuiry Double 

nny authentic cases of it in the records ot surgery. Hau-iiii. side view. 
Delaliaye, however, mentions one instance of mesial 

fissure of the upper lip with two lateral fissures, and iNicati has described one 
in the lower lip, the only case of the kind that I have met with on record. 

The cleft in hare-lip corresponds to the line of junction between the embryonic 
intermaxillary bones and the superior maxilla. The fissure, when single, may 


be confined to the lip ; but in the majority of cases 
it extends to the alveolus of the upper jaw, giving 
rise to a deep notch lietwcen the outer incisor and 
the canine tooth. When it is double, the four 
incisors, usually imperfectly and irregularly de¬ 
veloped, are included in the central intermaxillary 
tubercle. Meckel and Nicati have described a rare 
form of hare-lip, in which the fissure coiTespoiids 
to the line of junction between the central and 
lateral incisors. In many cases the fissure extends 
back into the palate ; this more frequently happens 
when the hare-lip is double, and in these cases 



Fig. (i04. SkftletDU of Jftw In 
Doubli) Hiire-li)), .•vn<l Cleft Palate 


every vai'iety of palatal deformity is met with (Fig. 004). 


Age for Operation. —The cure of hare-lip can only be effected by a properly 
conducted operation. In the performance of this, the first point that has to 
be determined is the ago at which it should be done. On this there has been, 
nnd is still, a good deal of difterence of opinion. Surgeons generally are, how¬ 
ever, I think, agreed that it is better not to perform the operation during den¬ 
tition ; at all events not during the cutting of the incisor teeth, when there is 
much local excitement and general irritability of the nervous system; but they 
are not agreed as to whether it should be done before or after dentition. In 
support of the opinion that it is more prudent to wnit until after this period, it 
is alleged that very young infants are especially liable to convulsions ; that the 
Xierfonnance of operations on them is troublesome ; and that it interferes with. 
eutMing. These statements, , however, are not carried out by what we meet 
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practice. There is no evidence to show that there is any dan^r in 
'dpll^ing during early infancy; on the contrary, very young children, those 
hut ia few weeks or months old, bear operations remarkably well. I have 
repeatedly operated at these tender ages, not only for hare-lip, but for hernia, 
the removal of tumours and naevi, the division of tendons, &c., and have never 
seen any bad result follow. Besides this, the performance of the operation is 
easier at a very early age than w'hon the child has reached its fiist or second 
year ; when, its intelligence being more developed, it knows what it has to suffer, 
and screams and struggles more than a very young infant does, whenever it sees 
the Surgeon, or when he makes an attempt to examine the wound or dressings. 
After the operation, also, the child will, when young, take to the breast without 
difficulty and with the greatest avidity. The act of suction is advantageous, 
*a8 in it the sides of the incision are more closely compressed and brought 
together. At very early ages^ union of the wound takes place with great 
readiness and solidity ; and, as no time has been given for the rest of the fea¬ 
tures to become distorted, there Avill not be that permanent flattening and 
deformity of the face which is apt to continue after the hare-b'p is cured, if the 
operation be deferred to a more advanced age. For these various reasons I 
agree with Dubois, Fergusson, and Butcher, that the operation had best be 
performed early; if possible, at about the sixth week after birth, or from that 
to the third month, which may, I think, be considered the time of election for 
this procedure. At'this time the vitality of the child is good, and the tissues 
are not so lacerablc as at an earlier age. The operation may safely be performed 
at a much earb'er,period in single than in double hare-lip ; and the greater the 
deformity, the more mai’ked the intermaxillary projection, the wiser will it be 
to defer operation, which not only becomes increasingly severe with the extent 
of the deformity, but after the performance of which the traction on the pins 
becomes too great for the tender tissues to sustain. Should circumstances 
require it, however, the operation might be done at a much earlier period than 
that advised above. Thus, at the urgent solicitations of the parents, I have 
performed it within the first twenty-four hours after birth, and several times 
during the first w^eek. But in these very early days of life the operation is not 
without danger ; the vitality of the child is often feeble, it suffers greatly from 
the loss of even a very smaU quantity of blood, and the tissues are so lacerable 
that there is great danger of the pins or stitches cutting out. I would there¬ 
fore not advise its performance then. 

It is scarcely necessary to observe that, as union by the first intention is 
aimed at, the operation should not be undertaken unless the health be good j 
and certainly not if the child, at whatever age, have but recently recovered 
from measles, scarlet fever, or other infantile disease. 


Op«ratioii for Bare-lip. —In the treatment of hare-lip, there ajse three 
main objects to be kept in view: 1. The procuring of Union by the Direct 
Adhesion of the cut edges of the fissure ; 2. The Prevention, as far as possible, 
of Deformity during the process of union; and, 3. The Avoidance of all Trac- 
Isioh on the Ime of incision that may interfere with these results. * 

^ principles of treatment are carried out by paring the edges of the 

fri^ure freely, bringing them together by means of the twisted or interrupted 
Atttore, tmd taking off all tension by means of strips of plaster and the cheek- 
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compressor. But the details of the treatment vary so much, accordia^ 
fissure is single or double, or complicated by more or less projection;JKlhe 
intermaxillary portions, that the steps of each operation require to be S6j®»tely 
described. 

Single Hare-lip. —The operation for single hare-lip is performed in the 
following way. The child having been well pinned in a jack-towel that 
swathes it tightly, the Surgeon, sitting down, places his feet on a stool so as to 
raise them; and, covering his knees nuth a piece of tarpaubn, holds the child’s 
head firmly between them. The bleeding from the coronary artery of the lip 
may be arrested, either by an assistant or the Surgeon 
grasping the lip between his forefinger and thumb, or 
by compressing the lip with the little contrivance here 
figured, which consists of an ordinary ring-forceps con¬ 
verted into a compressor by having a vulcanised India- 
rubber ring slipped over the handles. This little con¬ 
trivance will be found to be invaluable in many opera¬ 
tions about the tbcc and jaws. The lower this ring is 
drawn down, the tighter will the forceps grip. The 
Surgeon first freely divides the fraenum and all mem¬ 
branous connections-between the angle of the cleft and 
the gimr of the upper jaw, tind then, putting the lip on 
the stretch by seizing the extreme edge of the cleft with 
a pair of artery-forceps or a tenaculum, he pares the 
edges of the cleft by transfixion with a narrow-bladed 
bistomy, or fine scaljwl, from above downwards, first on 
one side, then on the other ; taking c»ire that the in- rig. 605.— EiaBtio Cow- 
cisions unite neatly and cleanly above the upper angle Coronary .ti-tery. 
of the fissure, -which must be well cut out; and that they 
extend sufficiently far outwards to cut away the rounded portion of the pro¬ 
labium which forms the side of the base of the fissure. Care should be taken 
that enough is cut away; there is more danger usually of taking too little than 
too much. 

In single hare-lip, where the lips are very lax, the incisions may be straight; 
but if the gap be wide and the tissue deficient, or in double hare-lip, they 
should be somewhat concave inwards : in this way there is less likelihood of 
an unseemly notch being left (Fig. G08). 

Fine hare-lip pins, made of soft iron wire, with steel points, should then be 
deeply introduced through the lip from one side of the fissure to the other. 
The pins should be entered at about a quarter of an inch from the pared edge 
on one side, and brought out at a coiTesponding point on the other; care being 
tak^ that, though they are passed deeply, the mucous membrane is not trans¬ 
fixed : if it be, it wiU be doubled into the wound, and thus interfere with 
union. Two pins are usually required; if the child be some years old, and the 
fissure very long, three may be used. The lower pin should be introduced 
.first underneath or through the cut labial artery, in such a way that its pressure 
may stop the bleeding from this vessel, which is often rather free : in passn^ 
this pin, great care should be taken to biii^ the opposite sides of the fissure 
■well into contact, so as to be on a level below, that no irregularity may he left 
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in prolabiom. The twisted suture is then applied in the usual way (Fig. 

round the lower pin, and then round the upper one (separate threads, 
howerer, being used for each); and lastly, the two are united by a few cross turns, 
so as to press down and support the whole length of the fissure (Fig. 607). In 



Fig. 60(J.—Apiilication of Twistod Suture. Fig. 007.- A|))ilif 4 itiou of Pius and 

Sutures in Hare-lip. 


tiie twisted suture the Surgeon must lie careful, whilst drawing the 
edges closely into apposition, not to apply the threads too tightly, lest sloughing 
result; and in crossing them from one pin to the other, gi’eat caution must be 
used not to draw the two pins together horizontally, lest puckering of the line 
of union take place. The pins are then cut short, the whole is coated with a 
layer of collodion, and a piece of plaster is put under the ends of the pins to 
prevent excoriation of the skin. In addition to the pins and twisted sutiue, I 
invariably introduce one point of interrupted suture through the mucous mem¬ 
brane of the lower part of the fissure, just inside the mouth ; and I look upon 
this as of great consequence in order to prevent the notching, which is other¬ 
wise very apt to occur, in consequence of that portion of the incision between 
the lower pin and the edge of the lip being kept open by the child in sucking, 
or protruding its tongue against it.. At the end of from 72 to DC hours, 
according to the age of the child, the pin should be withdrawn, or it may be 
removed by pushing it through the lip by a gentle rotatory movement, in such 
•a way that the cut end does not tear or lacerate the aperture in the lip. The 
threads, matted together with exudation and a little blood, form a good crust, 
which may be left on for two or three days longer, and then allowed to separate 
of itself; the less any crusts that form over the line of incision are interfered 
with, the better will usually be the result. The lip may, if thought desirable, 



Fig. 608.—Hare-Hp: Spring 
Cheek-compressor. 


be supported by a strip of adhesive plaster, which 
should, indeed, be continued for about a fortnight 
after the ox)eration, so as to prevent stretching of 
the cicatrix and notching of its lower part. The 
point of interrupted suture may be left in for about 
four days. It sometimes, though rarely, happens 
in single hare-lip that the intermaxillary portion is 
so large and projecting, that there is difficulty in 
bringing the lateral segments together over it. 
Should this be the case, the better plan is to notch 
it at its alveolar border on the side that is not 
fissured, and then to break it back so as to remove 


all projection. If the fissure be wide, and the nbild 
' restless, so that there is danger of the parts being dragged upoii during its 
Bclmming or crying, it is a very good plan to apply the spring cheek-com- 
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s«>s; 

pressor, invented by Hainsby, here represented slack (Pig. 608). Jn^ed, 
whenever obtainable, this excellent contrivance should be employed. ltfc8-*Hse 
adds greatly to the success of the operation. r 

Donble Hare-lip. —The operation for double hare-lip is performed on the 
same princijile as that for the single form of the disease, viz., of procuring 
union by adhesion between the opiwsite surfaces. The difference in the 
operations consists chiefly in dealing with the inter¬ 
mediate portion of the lip and alveolus (Pig. 609). 

The management of the intermaxillary process 
must vary according to its size and degree of pro¬ 
jection. If it be small and rudimentary, or fixed 
to the tip of the nose, as in Pig. 610, it should be 
cut off with bone-nippers, as it would prevent the 
lateral segments from coming into jjroper appo¬ 
sition. Most commonly, -when this is done, there 
is free and even dangerous bleeding from a dental 
nrtcry deep in the bone, Avluch may require to be 
•touched with a red-hot needle or wire before the 
lacmorrhagc from it AA’ill cease, if the central 
intermaxillary portion be large and projecting, it 
may be bent or broken back by strong forceps 
•covered with vulcanised India-rubber. Pergusson 
has, howoA'ei*, pointed out that if this be done the 
incisor teeth contained in the intermaxillary por- 
'.ion Avill, if they developo at all, pi’oject backwards 
into the roof of the mouth, as the bone is not 
jmshed into its normal situation, but rather rotated 
on its transverse axis, the slender neck attaching it 
to the vomer being bent upon itself. lie is of opinion therefore that in all 
cases it is better to remove the bone than to attempt to force or bend it 
into a new position. If it be large and not projecting, the soft paifs should 
be Avell pared on each side, and transfixed by the hare-lip pins, and thus be 



entered at jmgle : dotted litn 
shows tlim-tion of the Incisions. 




on.— Bouble Hare-lip : Projecting Iritee- 
inaxillarv Portion, 


interposed between and united to the pared lateral surfaces; indeed, it is 
always advisable not, to remoye this, unless it be awkwardly situated, as in 
Pig. 611. When it is left, though the union may not appear quite so perfect 
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asidifc^orm as it would if the lateral halves had been directly tmitedy yet 
cnrentually the case will turn out better; the central portion becoming deve¬ 
loped, and forming the natural mesial projection of the lip, which is lost when 
the lateral halves are directly united. Butcher has invented some very simple 
ingenious forceps for the partial section and bending back of the inter- 
nateillary process. In some of these oases great nicety is required in planning 
the incisions, and in the introduction of the sutures. The central portion is 
most advantageously pared in a somewhat concave manner, so that the freshly 
cut edges of the lateral halves are received into and more accurately fitted 
upon it. Should, as often happens in single as weU as in double hare-lip, one 
of the lateral segments be tied down to the gum and alveolus by a doubling 
of mucous membrane, this must be freely divided, and the portion of lip, with 
perhaps the corresponding ala of the nose, freely dissected up from the osseous 
structures, so as to admit of its being moved forwards without too much 
traction being put upon it. 

In those cases in which the intermaxillary portion is projecting, and attached 
to and fused with the columna of the nose, as in Figs. 610 and 611,1 have 
performed the following operation with great success. 

1. The triangular flap of skin covering the intermaxillary portion is dis¬ 
sected up as thick as possible. 2. The intermaxillary process is then cut 
away at its root, which is small and pedunculated, with a pair of scissors. 
8. The edges of the lateral fissures are then pared in the usual way. 4. The 
free lower margins of the pared edges are brought together by one hare-lip 
pin and twisted suture. 5. The leaf-shaped flap is then laid down in the 
triangular hollow left above the pin, and retained there by one or two points 
of silver suture on each side, the gap beii^ thus completely filled up by it. 

Treatment by Simple Suture. —During several years I was in the 
habit of treating hare-lip of all kinds, double as weU as single, with the simple 
interrupted suture alone, without using any pins. I have in this way treated 


most successfully many cases in children, whose ages have varied from a few 
days to four years, with most satisfactory results, and with less marking of the 
lip than I have ever seen attend union by means of the twisted suture. I 
prefer the simple to the twisted suture as being equally safe, more simple, 
and followed by less scarring of the lip, provided the case be not too com¬ 
plicated, nor associated with very wide fissure in the palate, or with great 
projection of the intermaxillary bones. In these circiunstances, the pins 
ihtmld be preferred. 

; the fissure is angle, the edges, having been pared in the usual way, 

i^wdd be brought, togettier by two points of suture ; the first passed deeply * 
jiear the free edge, aiijd in such a way as to compress the cut oeronary artery ; 
^ oldier nea^ the nasal angle. These sutures should be of thick weU- 
Wwed dWti^'B twist;. will not cut out too roadily, or, what is better, of 
silver wire. A point bf fine interrupted suture should then be inserted through 
the nuzoeus membrane inside the lip. The tip may then be supported' by 


strip) of plaster, one placed bet|^een the sutures, the other between 
i^ ugp^ suimw On the third day the upper suture should 

lower-one nn^ be 1^ in for a day or two longer, when 
the one t|iroug^ the muoous memlsmze may be removed together. 
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Tinless the latter have already cut its way out. If silver wire sutures be 
used, they loay be left in for six or seven days without producing irritation. 
The lip must then be supported for a few days with a strip of plaster. 

In the case of double hare-hp the same plan is to be adopted, first on one 
side, then on the other; but here, as the gaps are wider, and the tension, |boro 
particularly when the intermaxillary prominenoe is very projecting, is apt to 
be considerable, it is necessary to support the cheeks, and thus to prevent 
undue traction on the stitches, by means of the cheek-compressor (Fig. ®07). 
In this way all risk of the stitches cutting out before union is com|deted 
is avoided; an excellent and solid union will speedily be obtained even in. 
cases of double hare-lip, with some intermaxillary projection and fissured 
palate. > 

The operation occasionally fails. The probability of the occurrence of such 
an untoward event is, however, greatly diminished by the use of the cheek- 
compressor. It may, however, happen either in consequence of the child’s 
health being in an unsatisfactory state, so as to prevent union by the first 
intention ; or in consequence of the pins having been withdrawn too early, 
before secure cohesion has been effected. In such circuihstances as these, 
an attempt might be made to imite the granulating edges by the re-introduc¬ 
tion of the pins or sutures, and by firmly fixing the lip by means of the cheek- 
compressor. Such attempts, however, rarely succeed ; should they not do so> 
it will usually be found most prudent to wait at least a month before taking 
any further steps, and then to pare the edges afresh and repeat the original 
operation. 

CoNGENiTAi. Transvebsb Fissuees OF THE Cheeks, extending frmn the 
angle of the mouth to the anterior border of the m^eter or up towards the 
malar bone, are occasionally met with, and have been specially described by 
Klein and Nicati. In these malformations, which are of extremely rare 
occurrence, the ear on the affected side is imperfectly developed. As has 
been observed by Fergusson, the tragus is detached from the auricle, and is 
fixed to the cheek, where it forms a small lobulated appendage. This extenud 
ear generally is malformed, the helix being twisted and curled inwaapds. 
These malformations require to be treated on exactly the same princi^es, and 
with the same attention to detafis, as hare-lip ; union between the pared edges 
being effected by means of hare-lip pins and the twisted suture, 

Cheiloplasty, —Simple plastic operations are commonly practised on the 
lower lip for the removal of cancroid disease, by cutting out a 
of the lip, including the whole diseased structure, and then bringing together 
the opposite sides of the incision by hare-Mp pins. These operations have 
already been described and figured at p. 400, Vol. II. We shall consider here 
those cases in whiii& it becomes necessary to rei»ir more or less extensive loss 
of substance in the lalnal structures. The r«storation of a portion of the lip 
that has been destroyed by accident ot disease, is not so readily effected as 
that of the nose ; yet a good deal may be done to remove the deformity, fflie 
plan originally introdueed by Qhopart consists, when it is the lower lip that is 
deformed, in oisTy^ an incision from tiie lower jaw down to the 

hyoid bone, so that a i^uare flap may netaih:, whiidi is detached from above 
downwards.TMs flap ;t^u^ up, and fixed to the pared edges of thd 
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reawining portion of the lip by points of sutiure; the head being kept properly 
inelmed, in order to prevent undne tension. After sajficient union has taken 
place to preserve the vitality of the flap, its lower attachment may be divided. 
The flap should, if possible, not be twisted, though it is not always practicable 
to avoid this. This operation is not usually very satisfactory in its results, as 
the new flap is apt to become cedematous and inverted at the edge, or the flow 
of Btdiva may interfere with proper union. In those cases in which the greater 
portion of the low® lip has been excised for cancerous disease affecting its 
upper margin, the most successful procedure for the restoration of the deformity 
■consists in a modiflcation of the plan recommended by Serres ; and from this I 
have derived excellent results, as in the case which is hero represented (Fig. 
<512). The object of the operation is to raise the lower lip to a leA'el with the 



Fig. 012.—Ijlies of luciMloii iu Clioilojilnsty. 



Fig. Ol."}.—Incisions aiui Sutmos in CIieiloi>lasty. 


incisor teeth. An incision, about three-quarters of an inch in length, is made 
directly outwards from the angle of the mouth, on each side, into the cheek j 
from the extremity of this, a cut is carried obliquely downwards on to the 
upper margin of the lower lip, so as to excise the included triangular piece ; 
the lower lip is then dissected away i'rom the jaw, from the inside of the 
mouth, and a y-shaped piece is taken out of its centre. liy means of a hare¬ 
lip pin on each side, and a point of suture, the incisions in the angle of the 
mouth are brought accurately together ; and in the same way the vertical one, 
in the centre, is united (Fig. 018). In this way the whole of the lower lip is 
msed, and brought more forwards. If care have been taken in removing the 
dancer from the edge of the lip, to leaA’e the mucous membrane rather long 
{which may alAvays be done, as the skin is affected to a greater extent than 
ft)» a good prolabium may be formed, and the restoration effected with but 
httle deformity. Oare must be taken to prevent union from occurring 
betwem ihe inside of the lower lip and the gum, by‘the interposition of 
oiled lint. 

of Glasgow, as far back as 1841, published an account of a 
restoring the low® lip when affected by extensive cancerous 
which ieav® most satisfactory results. The accompanying figures 
iBnstrnfcfe ^ kind of ease in which Buchanan’s operation is applicable, the 
linast of incision required, and the appearance presented by the chin and 
lip aft® the disease has been removed, and the flaps brought into prop® 
njqwSitioni , , s 


The sti®)8 ol ^ o|hrataon sm cmx^le, and the result is exo^nt. 

The ^swwfed paapt of thd lbw®% is removed by ^ eHiptioal inewOn 
A B ▲)< B o, is then e®ried do^ and outwards 
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on each side of the chin ; and another indsion, c D, upwards and ontwardsf 
parallel to, and corresponding in length to, a b. The flaps formed by these 
incisions are represented in Fig. 615. They are detached from them subjacent 



Fig. 014. Fig. 615. Fig. 01((. 

BuL'linuau’» Oi>eratiou for the Bestoratioii of tliu Lowor Lip. 


connections ; and the Avhole is raised upwards, so that the original elliptical 
incision comes into a horizontal line, and is made to constitute the margin 
of the new lip ; the secondary incisions under the jaw coming together in a 
A-ertical direction, in Avhich they are retained by tAristed and interrupted 
sutures (Fig. 616). 

Syme recommended a somewhat different mode of operating. Instead ^of 
making the incisions c n, he carried those marked b o onwards for some 
distance in a direction curving doAvnwards and outwards, so that they 
terminated below the angles of the jaw. The flaps so formed were raised 
and^'nilited in the middle line, as in Buchanan’s operation, the A-shaped 
portion of skin aboAU the chin serving to maintain them in position and 
prevent their sliding doAvnwards. The long curved incisions enabled 
this to be done by merely stretching the convex edges of the flaps, without, 
sufficiently displacing them to prevent their readily meeting the concave 
edges of intervening skin, and being united to them by sutures. No surface 
was therefore left to granulate, and the Avhole wound has healed by the first 
intention. 


FIiASTIO BTmaxiBT 07 XHai PAXiAXa. 

Various degrees of congenital deformity may obcur in the palate and uvula r 
thus the UATila alone may be bifid, or the cleft may extend through the greater 
IMtrt of the whole of the soft palate ; or the 
hard palate may be divided as well (Fig. 617); 
and, lastly, the separation may extend forwards 
to the integuments of the face, producing single 
or double haredip (Fig. 604). The soft palate 
and uvula.are not unfrequently cleft without 
the hard palate ISfedng divided ; and, in some 
very raau cases, the lip and the hard palate 
fissured with©nt;tihe sQft one being cleft. 

These malformsiions necessarily give rise to 
great inconveiqdeuice, by interfering with deglu¬ 
tition, aftd rendering speech, nasal and imperfect. ‘‘'’Soafa 

IJlurang the swafiowing of fluids, there is a « 

tendwy to i^gmjgitatipp' ,|ihiough the noais, though this is occ^ionally 
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prevented by the approximation of the edges of the fissure in the soft 
palate. 

Until a few years ago, the operation was always deferred until tfie patient 
had attained the age to understand the necessity of remaining quiet during the 
proceeding, and' was able to control his movements, as success depended in a 
great measure upon his remaining perfectly tranquil and steady during the 
necessary manipulations, which are of a tedious and protracted character ; and 
upon his assisting the Surgeon by opening his mouth, and not struggling 
dimng the introduction of instruments. Chloroform w’as never administered, 
from the fear that suffocation might be caused by the blood from the operation, 
which is always abundant, entering the air-passages. In 1869, however, 
Thomas Smith, of St. Bartholomew’s Hospital, demonstrated that with proper 
■care ansesthetics may be safely administered, and at the same time he invented 
a most ingenious gag, by means of which the patient’s mouth can be kept 
widely oi)en without the Surgeon being interfered with either by the hands of 
assistants or the instrument itself. By the help of this gag, and the admim's- 
tration of chloroform, the operation can now be performed at any age ; 
but as the bleeding is always very free, it is advisable not to attempt it in 
too young children. At the age of three it may be safely undertaken, and 
the advantage of, having it done before the child has learned to speak is 
very great. 

Staphyloraphy. —The operation for the cure of a cleft in the soft palate 
may be said to have been introduced by Roux ; for although several attempts at 
the cure of this deformity had been made by Surgeons before his time, yet he was 
the first to establish Stapliyloraphy as a distinct operation. Many modifications 
of Roux’s plan have been practised by Von Grafe, Warren, Dieffenbach, Liston, 
and others, in order to render it more easy of execution, and certain in its results, 
and especially by making incisions through the palate so as to take off the 
traction on the sutures ; but to Fer^ussonis due the great merit of introducing 
a new principle of treatment in the operation—viz., the application of myotomy 
to it, thus paralysing the movements of the muscles of the palate. Fergusson 
found that the great cause of failure in these operations was the mobility of the 
parts, and the traction exercised by the muscles, principally the levator palati 
and the palato-pharyngeus, on the line of union ; in order to obviate this, he 
conceived the happy idea of dividing these muscles. Before Fergusson laid 
down the principles of this operation, it is true that various cuts had been made 
in the palate by different Surgeons, with the view of taking off the tension after 
the sntures were tied. Thus Dieffenbach, Pancoast, Liston, and SMillot, all 
recommend that the traction on the stitches should be lessened by longitudinal 
or trausverse incisions across the velum pendulum palati. Mettauer practised 
several sraaill mcisions for this purpose; and Mason Warren divided the 
antarior fafiaa? of the fences and its attachments to the postenor pillar, 
comii^ nearer than any previous operator to Fergusson’s method. ' These 
operationB, however, were done almost at hap-hazard, and in an empirical 
way, without the recognition of any distinct principle being involved in 
them. ' • 

OpaqMvU^.—The patient is placed in the recumbent position, the Surgeon 
standing on his right side. The gag is then inserted, and chloroform 
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administered, or if the patient be nervous the gag may be inserted when 
anesthesia is induced. The gag represented in the accompanying draw¬ 
ing (Fig. 618) is a modification of Smith’s, invented by Wood. It can 
be adjusted to fit any patient by more or less widely separating * the two 
halves. 

In the operation as performed by Fergusson, there are four distinct stages. 

3. The muscles of the palate are divided, by passing a curved lancet-ended knife 
through the fissure behind the velum, midway between its attachment to the 
hard palate and the free margin, and about half-way between the velum and the 
end of the Eustachian tube. By cutting 
deeply with the point of the knife in this 
situation, the levator palati is divided. 

The uvula is then seized and drawn 
forwards, so as to put the posterior piUtir 
of the fauces on the stretcli, which is to 
be snipped across, so as to divide the 
palato-pharyngeus. The anterior pillar, 
the palato-glossus, may then be notched 
in a similar way. 2. The nest step in 
the operation consists in the edges 

•of the fissure from above dotonioards, 
by ^leans of a shai’p-pointed bistoury. s’**?- UlS —Wood s MoiUfloation of smith’s Ga«. 
This is best done by seizing the lower 

•end of the uvula, putting it on the stretch, and cutting first on one ©de 
nnd then on the other, leaving the angle of imion to be afterwards removed. 
The patient should then be allowed to remain quiet, and to gargle the 
mouth with cold water or to suck ice, so as to stop the bleeding; or, if 
under chloroform, a piece of ice fixed in a holder may be applied to,the wound 
to check the hmmorrhage, while the fauces are frequently cleared of blood and 
mucus by means of sponges on sponge-holders. 8. When the bleedingjis 
■nrrested, the Surgeon proceeds to the next step, that oHatroducing iM sutures; 
this paay be done by means of a nmvus-needle, armed with a moderate-sized 
thread, being passed from below upwards on the left side of the fissure, about 
a quarter of an inch from the margin ; the thread should now be seized with 
forceps, and one end of it pulled forwards through the fissure. . This may 
again be threaded in the needle, and passed through the opposite side of 
the fissure from behind forwards through the right side ; as the point of the 
needle appears, the thread should again 'foe seized, and the needle at the same 
time withdrawn; the suture is then tied by means of the Surgeon’s knot ; 
and in this way, aocor^ng to the extent of the fissure, from two to four sutures 
may be pa^ed aiid lightly, and the knots cut close. An important im¬ 
provement in*this method of passing the sutures is now very generally adopted. 
It consists in passing a single suture through the left side of the cleft from 
before backwards in the usual way. A needle, having an eye at its point, 
and threaded wi& a loop instead of a sii^le thread, is now passed through the 
fright side of the deft, the loop drawn through, and the needle removed. The 
single sotuifo is then slipped through the loop. This is then withdrawn, 
•oarrying with it through bqtii sides of the deft the single ligature. In tWs 






512 i^LASTIO SURGERY OF THE WAGE AFTD MOUTH, 

1 

way the sutures, being passed on both sides from before backwards, can be 
inserted snore evenly, and with less chance of puckering when knotted. Ilf' 
tying the knots, great care should be taken that no undue traction be exeroiffetir 
upon the parts ; in fact, the use of the sutures is not to draw, but simply to 
hold, the parts together ; the d^'sion of the muscles has caused these to be 
relaxed, so that they hang down loosely, and merely require to be held in 
apjjosition by the sutures. The patient must next be put to bed, and every 
care taken to avoid any movement of the palate. He should be restricted to 
fluid but nourishing food for a few days, and should be directed to swallow 
this with {IS little effort as possible, and indeed should not be allowed anything 
solid until complete union has taken place. • All coughing, spitting, or swallow¬ 
ing of the saliva should be interdicted. 4. The sUteJm should be left in for 
several dm/s ; and, iiuleed, need not be disturbed so long as they produce no 
irritation. They usually require removal by the eighth or tenth day, but 
• occasionally may be left with advantage for some time longer, until they excite 
irritation, or imtil union is pcifect; they should then be cut across with 
scissors and drawn out, the upper one first, the middle next, and the hnver 
one last. Should there be any aperture left in the palate, Avhere union has not 
taken phice, this may be closed by touching it with a point of nitrate of 
silver. 

The voice in those cases docs not usually at once recover its natural tone 
after the operation, although in some cases it may. The nasal or “Pijgich- 
like” voice that is often left after operations, ajjpears to iirise ftx)m two 
causes. The first is the mere habit of faulty articulation, and this can be 
corrected by careful instruction in elocution. The second, which is much 
more difficult to deal Avith, arises from a mechanical condition, and is 
dependent on the contraction upwards of the palate along the lino of the 
cicatrix, so thfut the velum becomes unable to shut off the posterior nares 
from the pharynx. Mason has proposed to remedy this condition by dividing 
the soft palate perpendicidarly on each side, so as to Icwe a square and 
mobile central flap. 

In dividing the IcA’ator palati, J’ollock adopts a different practice from that 



Fig. 019. I'lg OJO. i’lg 621. 

’ SOdniot’s Oi>oration for Stdiihjloraphy 

of fergnssonu Instead <>f cutting from behind, he passes a ligature through 
curtain, of JiJie sqft pakta so as to control it and draw it lorwards l.liiea. 
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pushing a narrow-bladed knife through the soft palate to the inner side of the 
hamular process, he readily divides the muscular fibres by raising the handle 
and depressing the point. This method of dividing the levator palati, which is 
analogous to the plan employed and depicted by Sodillot (Figs. 619, 620, 621), 
appears to bo more simple and easy of executidn than the division of the muscles 
of the velum from behind. The gap that is left closes without diflBculty by 
granulation, and seems still more to take off tension from the parts. 

Uranoplasty. — Fissiires of the Hard Palate are usually closed by means 
of “ obturators ” made of gold, vulcanised India-rubber, or ivory. To Warren, 
of Boston, is undoubtedly due the merit of having been the first to close these 
fissures by a surgical operation. This he did by dissecting the soft tissues 
from the palatal ai-ch between the margin of the cleft and the edge of the gum, 
and then uniting them in the middle line by means of stitches in the same way 
as in fissured soft palate. This operation was first brought before the Profession 
in this country by Avery and subsequently by Pollock, who have invented some 
very ingenious instruments for its proper performance. 

The operation is performed iia the following way. An incision having been 
made along the edge of the cleft, at the junction of the nasal and palatal mucous 
membranes, the soft coveiing of the hal’d pilate is carefully dissected or scraped 
down off the bones by means of curved knives, great care being taken that the 
mucous membrane and its subjacent flbro-cellular tissue, which varies great 
in tl^ckness in different cases, bo not perforated. Langenbeck has particularly 
recommended that the periosteum bo detached with the fibro-mucous tissue ; 
so that the flaps brought down may not only be thicker and stronger than they 
otherwise might be, but also that they may eventually throw out bone and thus 
close the gap by a firm solid deposit. In doing this, Langenbeck uses a blunt, 
instrument in preference to a sharp angular one, and takes especial care to avoid 
the division of the attachments of the soft covering of the hard palate, at those 
points, anteriorly and posteriorly, where the blood-vessels and nerves enter. 
When these structures have been well loosened on each side, the covering of the 
palate will be found to hang down as a curtain from the vault of the mouth-— 
the two parts coming into apposition along the mesial line, or possibly over¬ 
lapping. The edges, being then smoothly pared, are brought into apposition 
by means of a few points of suture, thread or wire, the latter preferable, intro¬ 
duced in the ordinary way and without any dragging. On this point great care 
is necessary. The knots having been tied, the patient is confined to bed for 
several days, and allowed an abundant, but fluid or pulpy diet. Union, if it 
take place, -will usually be found to be perfect at the end of a week. 

Sir William Fergusson, not having found the operation above described as 
successful as was at first hoped, was led to devise a different method, which in 
his hands has proved most satisfactory. Instead of raising the soft structures 
of the hard palate from the bone, ho makes an incision on each side of the 
fissure, and then dividing the bone longitudinally with a chisel, forces the two 
edg« into contact. The operation is thus performed. The patient' being under. 
the influence of chloroform, and Smith’s or Wood’s gag having been introduced, 
the edges of the fissure in the hard palate are pared. An incision is then made 
down to the bone on each side, a quarter of an inch from the maigin of the 
fissure and parallel to it. The chisel is then carefully pushed upwards through 
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the bone into the cavity of the nose. By a slight lateral movement of the chisel, 
the two portions can now be readily made to meet in the middle line; stitches 
may then be passed through the opening on each side ; the lateral gaps close 
afterwards by granulation. As Sir William Fergusson found that the stitches 
when passed through the two lateral wounds were apt to slip, in his later opera¬ 
tions he drilled the palate on each side of the fissure in one or more places, and 
passed the sutures through the drill-holes before applying the chisel; and, stiU 
more lately, he has in some cases abandoned sutures altogether, and kept the 
two sides of the fissure in contact by introducing plugs of lint into the lateral 
wounds. In a few cases slight necrosis has occurred after this operation, but 
in none has there been any difficulty in closing the two lateral gaps formed 
by the chisel. In order to be successful, a careful selection of cases to be 
operated on must be made. Fergusson considers that about one-half of the 
fissures of the hard palate admit of operation. • 

There is a difference of practice amongst Surgeons as to the closure of the 
gap in the soft palate at the same time as the one in the hard palate, or at 
a subsequent period. Pollock prefers a delay in the operation until the cleft 
in the hard palate is closed. Annandale has, however, operated successfully by 
closing the fissure in both palates at one sitting; and perhaps the wisest course 
to adopt is to close as much of both as the patient can bear at one time, 
and to leave the remainder of the operation to be completed at another 
opportunity. If it be determined to undertake the closure of the hard and 
soft palates in two distinct operations, Fergusson prefers to do the soft palate 
first, leaving the hard till a later time. 

Peefoeation of the Haed Palate. —Perforations of the hard palate, con¬ 
sequent on necrosis of the bones, the result of syphilis or injury, are not amenable 
to surgical treatment. In such cases, a well fitting obturator will most effec¬ 
tually remedy the inconvenience. 

TtJMOUES OP THE pALATE.—Tumoms of various kinds may arise in the 
hard or soft palate. Amongst the most imx)ortant are Enchondroma, Fibroma, 
and Sarcoma of the hard palate, and Adenoma of the soft palate. These last 
are, perhaps, the most frequent. They are occasionally found also in the hard 
palate. They are hard, smooth, painless, and, being encapsuled, are readily 
■shelled out from a single incision. Syphilitic gummata and cancer may also 
occur in this region. The diagnosis must be made and the treatment con¬ 
ducted on general principles. 
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CHAPTER LIX. 


DISEASES OF THE MOUTH AND THROAT. 


DIBEASBS OP THE TONatTE. 

TouaUB-TiE.—Infants and even adults are said to be tongue-tied, when the 
fraenum linguae is shorter than usual, causing the end of the tongue to be 
slightly bifid, depressed, and fixed, so that it cannot be protruded beyond the 
incisors. If this malformation be considerable, suckling and distinct articula¬ 
tion may be interfered with; and then division of the fold becomes necessary, 
which may readily be done by snipping it across with a pair of round-ended 
scissors. In this operation, the risk of wounding the ranine arteries, that is 
sometimes spoken of, may be avoided by keeping the point of the scissors 
downwards towards the floor of the mouth. 

Hyperteopky and Prolapsus op the Tongue has occasionally been met 
with,^eithcr as a congenital or an acquired condition ; it has been described by 
Lassus and Crosse as consisting either in want 
of power in the retractor muscles, or in hyper- , ,, 

trophy of the organ (Fig. In this condi- i — 

tion, the tongue lolls out of the mouth, is greatly *:,• 

swollen, of a purplish colour, but somewhat dry, 
with constant dribbling of saliva. If the swell- I 
ing have existed for a long time, it may give 
rise to deformity of the teeth, and of the 
alveolus of the lower jaw, which is pushed 
forwards. In the Treatment of this affection, 
little need be done unless it be excessive and 
permanent, when excision of a portion of the 
tonpe by the ^craseur may be required. of Tongue. 

Clossitis is a rare affection, more particu¬ 
larly when it occurs idiopathically; most commonly it results from immoderate 
and injudicious salivation. In this disease the tongue is greatly infiltrated 
with serum and blood, becoming immensely swollen, so as to hang out of the 
mouth, with profuse disbliarge of saliva and inability on the part of the patient 
to swallow or speak, and perhaps a threatening of suffocation. 

The Trmtmmt is as simple as it is efficient; it consists in making a long 
and free incision along the dorsum of the tongue on each side of the raphe, 
which gives free and immediate relief by the escape of blood and infiltrated 
fluids. I have seen a patient, who was nearly suffocated by the immense size 
of his tongue, relieved at once by such incisions, arid nearly well in the course 
of a few hours afterwards. 
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Absqess of the Tohoxjb, though rare, occasionally occurs. I hare seen 
several instances of it. The abscess forms a small deeply seated elastic but 
firm tumour, which sometimes feels slightly movable and presents no super¬ 
ficial discoloration. A boy was once brought to me with an elastic tumour of 
slow growth, and of about the size Of a small plum, situated deeply in the 
centre of the tongue ; on puncturing it, about half an oufice of healthy pus was 
let out, after which the cyst speedily closed. 

Njevus and Aneurism by Anastomosis are but rarely seen in i^e tongue, 
and when met with would require to be treated on the same principles that 
guide us in the management of the disease elsewhere. A very remarkable 
instance of an erectile tumour of naivoid character affecting the tongue came 
under my care, in which the whole of the free extremity of the organ was im¬ 
plicated in the morbid groAvth, presenting a thin club-shaped end, which pro¬ 
truded between the teeth and lips of the patient, a girl about three years old. 
In this case Image, of Bury St. Edmunds, had very judiciously arrested the 
activity of the disease, and had produced consolidation of the mass, by the 
introduction of setons, which were worn for some months ; and, when the 
child subsequently came under my care, the chief inconvenience that existed 
resulted from interference with speech, and the deformity occasioned by the 
hypertrophied and elongated organ (Fig. 842, p. 942, vol. I.) By means of 
the ^craseur I remoi'ed all the redundant tissues, and so reduced the tongue to 
its normal length and breadth. 

Morbid Changes of the Epithelium of the tongue sometimes occur; 
amongst the most remarkable of these is Psoriasis. In this affection the 
tongue is indurated, shrivelled, and dry, having cracks upon its surface, with 
patches of a dead white colour, and irregular in shape, varying in size from 
that of a split-pea to an inch in diameter ; this condition exactly resembling 
psoriasis of the palms of the hands, may occur with or without scaly disease 
of the general integument. I have seen it in both conditions, and have always 
found it a most difficult affection to treat. The preparations of arsenic, with 
Plummer’s pill and sarsaparilla, have, however, appeared to afford the best 
results. In some instances it is evidently of syphilitic origin : and then it re¬ 
quires to be treated on the general principles that guide us in the management 
of the constitutional forms of that disease. 

The surface of the tongue occasionally assurnes a G-lazed and Warty 
Cluuracter, as if covered Avith a layer of boiled sago ; the mucous membrane 
being oedematous, elevated and papillated, but at the same time glassy and 
semi-transparent, and without induration. This condition, which usually arises 
from syphilis, requires the constitutional treatment of that disease. 

A BCaird Warty Conation of the Mneons Membrane covering the end 
or side of the tongue is occasionally met with, giving rise sometimes to so 
much intfficference with speech, as to require removal either by the scissors or 
has been likened by some to Ichthyoeie, and appears to 
cowi^ of i«ii elongation of the papilte with a dense homy epithelial covering 
to th^. Both it and the disease which I have described as psoriasis are 
lialde to d^nerate into epithelioma of the organ, and they thus acquire a 
seriotus and prospective importance. 

PissuEEfe or Cracks not uncommonly appear upon the side of the tongue. 
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usually opposite the molar teeth, sometimes dependent on irritation of stumps, 
but not unfrequently on dyspepsia. These cracks may in some depraved states 
of the constitution extend rapidly, eroding away a considerable portion of the 
side of the organ in a short time, so as to leave a large and deep sloughy cavity 
with much dusky inflammation around it, but without any induratioil of the 
base or sides, wi^ great fetor of the breath, and a copious discharge of saliva, 
wliich trickles out of the corners of the mouth; the patient being usually 
destroyed 4u a few months, by the irritation of the disease, the inability to 
take food,’^'and the supervention of haemorrhage. 

Treatment .—This disease, which is a combination of sloughing and ulcera¬ 
tion, possibly in some cases malignant, is best treated in the early stages by 
the use of chlorinated gargles, with a moderately anti-inflammatory regimen. 
As it advances, the internal administration of arsenic is useful in some oases, 
with the application of the balsam of Peru, either pure or diluted with the 
yolk of egg, and the employment of gargles composed of the chlorides and the 
tincture of myrrh. 

SYPHiniTio GrUMMA is not unfrequently met with in the tongue, as one of 
the advanced symptoms of constitutional syphilis, forming an indurated irre¬ 
gularly circumscribed mass, of a round shape, situated deeply in the substance 
of the organ, or towards the centre of the tip. The surface covering the 
gumma is of a dusky red or coppery colour ; it rarely runs on to ulceration, 
though rhagadcs and fissures occasionally form around it; there is no fetid 
discharge, and no destruction of the organ. 

The Treatment consists in the administration of small doses of bichloride of 
mercury in sarsaparilla, under which the gumma will rapidly disappear. 

Excysted and Pxnnous Tumoues, requiring extirpation, are sometimes 
situated in the centre of the tongue, towards its mesial line. In such cases 
they may readily be removed by draw'ing the tongue forwards by means of a 
hook or piece of whipcord passed through its tip, and then dissecting out the 
morbid growth. Any bleeding that occurs may be aii-ested by passing a suture 
or two by means of a curved or cork-screw needle across the gap in the course 
of the divided vessels, and thus closing the aperture at the same time that the 
vessels are compressed. 

Cancee of the Tongue. — Epithelioma is the form of cancer that com¬ 
monly affects the tongue. It almost always commences on the edge, usually 
at the middle third, extending back to the anterior pillar of the fauces. It 
may occur at the tip, or even on the dofsum of the tongue. 

Scirrhtia is rare. I have, however, seen it in several instances, and after 
death scirrhus tubercles have been found in the Uver, lungs, and heart. 
Scirrhus commonly begins as a hard solid mass in the body of the organ. I 
have only seen encephaJoid w'h^n the disease was recurrent, and then in the 
floor of the mouth. 

Cancer of the tongue, whatever form it assumes, most usually occurs in 
individuals between the ages of forty and sixty. It is more frequent in men 
than in women. It may develope without any evident cause in parsons who 
are otherwise perfectly healthy, whose teeth are sound, and in whom there has 
been no pre-existing disease of the tongue. But most commonly it occurs in 
consequence of e, local irritation, as from the abrasion produced and kept up 
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by a broken tooth. Or it may gradually develope in the site of an old syphilitic 
crack or unhealed fissure. In some instances I have seen it preceded for some 
years by chronic thickening, apparently of a squamous character, of the mucous 
membi'ane of the tongue, which slowly hardens, ulcerates, and at length be¬ 
comes epitheliomatous at one part. Most generally, the posterior lateral aspect 
of the tongue is the one thus affected. If a tubercle or warty growth appear, 
this Is usually flat, indurated, and of a purplish-red colour, gradually running 
into ulceration ; if a fissure, this from the commencement has an indurated 
base, a foul surface, and a callous edge. As the ulceration extend^® chasm 
with ragged sides, and a sloughy surface that cannot be cleansed, gradually 
form over a widely indurated base ; there are great fetor of the breath, and 
profuse salivation; and, as the disease progresses, implication of the mucous 
membrane and of the structures of the 'floor of the mouth, and of the glands 
under the jaiv and in the neck, takes place. Sometimes the whole mass of the 
organ is infiltrated by cancerous deposit, becoming generally hard, nodulated, 
ulcerated, and in some parts covered by thin red cicatrices, and in others by 
foul putty-like accumulations of epithelium. The pain is very severe in most 
cases : every movement of the organ in articulation, mastication, or deglutition 
causes great suffering. The friction or compression by neighbouring teeth, 
the profuse salivation, all aggravate the patient’s distress in this most agonising 
disease. The pain is not confined to the tongue, but runs through all the 
branches of the fifth nerve over the side and to the crown of the head, to 
the face and the ear. The lymphatic glands imder the jaw usually become in¬ 
volved at an early period ; but in epithelioma the disease may exist for a year 
or two without their becoming implicated. Cachexy at last supervenes, and 
the patient dies from the conjoined effects of exhaustion, irritation, starva¬ 
tion, and poisoning of the system. In some instances, when the posterior 
part of the tongue is very deeply affected, copious and fatal arterial 
haemorrhage may occur and destroy life, from the ulceration extending into 
the lingual artery. 

If cancer of the tongue be allowed to run its natural cotuse uninfluenced by 
operation, nothing can exceed the misery of the patient’s death, brought about 
as it is by pain, haemorrhage, and starvation. When the patient dies by recur¬ 
rence of the disease after removal, he has probably obtained some months of 
immunity from suffering ; and, as the fatal termination usually takes place 
by secondary deposits and constitutional cachexia, with visceral complications, 
it is far easier than when directly due to the diseased state of the tongue. 

Biag&oais. —^The diagnosis of the various forms of disease of the tongue is. 
important. The foul and sloughing ulcer may be distinguished from all others 
by the rapidity of its progress, its eroding action, and the absence of all in- 
dundiion at its base. SgphilU'k ulceratmi, with an indurated base, commonly 
closely resembles cancer of the tongue ; so closely, indeed, that it is only with 
great difficulty that the diagnosis can be effected. This, however, may generally 
be accomplMied by observing that the syphilitic ulcer is elongated, irregular, 
does not rapidly extend, and is associated with mucous tubercles and other less 
dubious evidences of constitutional syphilis ; while the cancerous ulcer is of 
a mort drcular diape, has hard and eroded edges, is more painftil, and spreads 
with l^ater rapidity. The influence also of treatment will after a time 
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throw light upon the nature of the disease ; and the scrapings of the can¬ 
cerous uleer, when examined under the microscope, will alwa^ reveal its 
true character. 

The diagnosis between the syphilitic gumma and the cancerous t/ubereh is 
most important ; here the duration of the disease and the co-existence of con¬ 
stitution^ syphih's must be taken into account. It is also of much moment 
to attend to the situation of the tumour ; the syphilitic gumma being almost 
invariably met with deeply in the substance of the organ, whilst the cancerous, 
growth^ ^ commonly seated at its edges or tip. It must, however, be re¬ 
membered that a tongue which has long been the scat of those morbid changes 
in the way of thickening and ulceration of its epithelium and mucous mem¬ 
brane, which are the usual sequelae of syphilis, may at length become affected 
by true epithelioma at one side, usually towards the middle third—that a 
syphiloma may thus by local irritation be at length converted into an epi¬ 
thelioma, the tongue being simultaneously affected by both diseases. 

There are three conditions in cancer of the tongue that are of serious import, 
and that may, singly or in conjunction, lead to a fatal termination. 1. The 
pain not only wears out the patient by depriving him of rest and comfort in 
life, but, being greatly aggravated by mastication and deglutition, causes him 
to avoid these acts, and hence leads to a process of gradual starvation, either 
by his abstaining from food altogether, or taking a liquid and innutritious 
diet, because it is moi’e easily swallowed than solid and more substantial meat. 
2. The profuse salivation tends still further to exhaust the patient; and 3. 
The occurrence of haemorrhage, when the disease has eroded so deeply as to 
open up one of the larger branches or trunk of the lingual artery, may, by 
repeated recurrence or by sudden gush, destroy life. 

Treatment. —In the treatment of cancer of the tongue, medicines are 
utterly useless, except as palliatives of pain. No measures hold out any chance 
of recovery, or even of prolongation of life, except the complete removal of 
the diseased structure ; and this it is by no means easy to accomplish, as the 
cancerous infiltration often extends much farther than at first appears, passing 
deeply between the muscular fasciculi and planes, into the root of the tongue. 
In these deep cancerous affections there is usually great enlargement of the 
glands under the jaw with ii^tration of the floor of the mouth an^ neigh¬ 
bouring soft parts to such an extent as to render it impossible to excise or in 
any other way remove the whole of the disease. 

There are two operations occasionally practised, having for their object to 
palliate the suffering or to retard the progress of the disease : viz.. Division of 
the Gustatory Nerve, and Ligature of the Lingual Artery. 

Division of the Smisovy ITerve of the Tongna —Section of the gusta¬ 
tory branch of the fifth nerve was first proposed and practised by Hilton, 
with the view of relieving the pain of the cancerous ulcer, retarding the pro¬ 
gress of the disease, lessenii^ the profuse salivation, and enabling the Surgeon 
to apply ligatures for the removal of the cancer to a part that has been de¬ 
prived of all sensibility. This operation, which Moore repeated several times, 
and to which he specially drew the attention of the Profession, undoubtedly 
accomplishes the objects for which Hilton originally proposed and practised 
it; more especially so far as relief of pain and diminution of salivation are 
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concerned. And it deserves to be considered as one of the most efficient 
modes of rdief to iJie suffering produced by cancer of the tongue, in all 
cases in which an operation for the removal of the disease is not desirable 
or practicable. 

The division of the gustatory nerve may be done in two ways ; one origi¬ 
nally employed by Hilton, the other adopted by Moore. Both operations 
consist in dividing the gustatory nerve, in that part of its course which extends 
from its emergence between the internal pterygoid muscle and the jaw to 
the point where it enters the tongue. Opposite to the second molar tooth, 
the nerve lies under the mucous membrane of the floor of the mouth. There 
it can be easily reached by the division of the mucous membrane covering it, 
when it will be found close behind the sublingual gland. It may bo raised by 
a blunt hook, seen, and divided. It was in this situation that Hilton practised 
its section. The advantage of this choice of place is, that the nerve can be 
seen and its division thus rendered certain. The disadvantages are, that the 
guides to the spot arc not quite certain ; that the cut is apt to be obscured by 
haemorrhage; and that, when the disease has extended to the floor of the 
mouth, the operation is inapplicable. Moore consequently recommended, and 
in five cases practised, the section of the nerve farther back. The guide to it 
in this situation is the last molar tooth ; and a line draAvn from the middle of 
the crown of the tooth to the angle of the jaw will cross the nerve in the exact 
place where it should be cut. The nerve lies about half an inch from the 
tooth, between it and the anterior pillar of the fauces, parallel to but behind 
and below the bulging alveolar ridge, which can be felt in the lower jaw ascend¬ 
ing towards the thin coronoid process. By entering the point of a knife, 
therefore, into the mucous membrane of the mouth, three-quarters of an inch 
behind and below the last molar tooth, and cutting down to the bone, the 
jierve must be divided. Moore advises that for this purpose a curved bistoury 
be used, as the projection of the alveolar ridge would protect the nerve from 
a straight blade. The good effect of the operation is instantaneous ; pain ceases 
in the tongue, ear, face, and head, and the flow of saliva is greatly dimi¬ 
nished : and the relief is continuous, for it does not appear that the nerve 
re-unites. 

ligatfUre of the Xongnal Artery may be required to restrain profuse 
hsemorrhage from an ulcerated cancer of the tongue. This operation has also 
been practised with the view of starving the morbid growth and thus retarding 
its development. That it does so for a short period is undoubtedly the case, 
but that it does so permanently is a fallacy. This operation has been recom¬ 
mended for these purposes by Demarquay, and has been performed in this 
counfry by Moore and 0. Heath. 

, The lingual artery may be exposed and tied in the following manner. 

The artery is reached with most certainty in the digastric triangle of the 
neck, whore it lies beneath the hyo-glossus musde. A curved incision from 
close to the symphyds menti, reaching down to the level of the hyoid bone, and 
prolonged upwards to near the angle of the jaw, will expose the lower border 
of the subnaaxillary gland. This being drawn up, the centrd. tendon of the 
d^astiieus and postoior edge of the mylo-hyoideus will be brought into view, 
and the hypoglossal nerve with a vein will be seen lying horizontally upon the 
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liyo-glossus muscle. These structures being drawn up out of the way, the 
fibres of the hyo-glossfis must be divided horizontally about a quarter of an 
inpTi above the hyoid bone, when the lingual artery will at once come into 
view (Fig. 623). 



Fit?. 023.—Ugiiture of Lingual Artorj-. 


Oi'ERATiONH OX THE Toxgtje. —The operations that are practised on the 
tongue when it is affected by cancer consist in the removal of a portion of the 
organ only, or its complete extirpation from the hyoid bone, according to the 
situation of the disease and the extent to which the tongue is implicated. 

Unless the disease can be very fully and freely extiipated, it is better 
not to attempt any operation ; for in no organ is there a greater tendency 
to recurrence of cancer than in the tongue. No operation should be under¬ 
taken when the disease extends to the floor of the mouth, implicates the arches 
of the palate, or has largely infiltrated the submaxillary glands. 

Three methods of operation may be employed when a portion only of the 
tongue has to b§ removed—viz., by the ligature, the ^craseur, or the knife. 
When the extirpation of the whole organ is decided upon, the ligature is not 
applicable, and recourse must be had to the knife or the toaseur. 

For the purposes of operation the tongue may be divided into three regions ; 
viz., the anterior third, the central lateral portion, and the posterior part. 

When the tip or anterior third of the organ is cancerous, the ligature or 
the knife may be equally used. The ^craseur, though preferable to either, and 
applicable, is not needed. 

Wlien the more central and lateral part is involved in disease, and requires 
removal, the knife, the ligature, and 6craseur, are all available. 

When the posterior part is involved, so that the whole organ requires 
removal, the Surgeon i^ould choose between the knife and the ^craseur. 

In all operations upon the tongue, three precautions must be taken; 1, to 
prevent the patient from biting it; 2, to eiqtose it thoroughly; and, 8, to keep 
it under control. The first, object is attained by placing a screw-^ag between 
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the teeth on the side opposite to the seat of operation; the other two by draw¬ 
ing the cheek aside by means of an angular • spatula, and by passing a strong 
double whipcord ligature through the tongue about an inch and a half from its 


! 



Fig. 624.—Application ot Hcrew-Gag, Clicek-Iletractor, and 
Whipcord, In I liicrution ou the Toiigu*. 


tip, and somewhat towards the side to be excised (Fig. fi24). By this ligature 
an assistant draws the organ out of the mouth. The light should be good for 
these operations, and the Surgeon should have trustworthy assistants. 

Ezoisioiikmay readily and safely be done when the free anterior portion only 
of the tongue is diseased, or when it is only superficially affected at its side or 
back part. In using the knife in these situations, the diseased part of the 
tongue should be seized by a vulsellum or broad-bladed forceps, and then Ireely 
and widely excised by means of a scalpel curved on the flat. The haemorrhage is 
free, often profuse. It will usually cease very rapidly, by keeping the tongue 
well drawn forwards and ligaturing the artery that furnishes most blood—or 
the opposite sides of the cut may be drawm together with a whipcord ligature, 
and the bleeding surface compressed. Should the oozing continue rather 
abundantly, ice may be freely used. 

Btrangnlation of the diseased mass by means of the Ijigatnre was formerly 
much more employed than at the present day, and is indeed now seldom 
adopted, on account of the pain that attends and the fetor that follows its 
use. If, however, the Surgeon be single-handed or unprovided with trust¬ 
worthy assistants, or if hsemorrhage be much to be avoided, this means may be 
employed. 

For the purposes of this operation strong thick saddler’s whipcord is the best, 
as it does not readily cut through the soft and brittle tissue of the organ, which 
will be the case if the small compressed cord usually sold by the instrument 
makers be used. There is little danger from hsemoirhage in or after tbia opera¬ 
tion ; and the pain and suteequent discomfort are usually much less than might 
be expected. The pain may be jffevented by section of the gustatory nerve 
prior to the application of the ligature {sm page 519). 

The ligature fe pa«»ed by means of an ordinary nsevus-needle, or, what is often 
more convenient, a corkscrew needle curved on the side as well as to the point 
(Fig. 625), In many cases, the plan described for tying flat nssvi will be 
found ^te* most convenient mode of passing the whipcord round the cancer 

^ iotigae (Fig. 626). In whatever way the ligatures are applied, care 
dloGM be taken to pass them through the healthy tissue of the organ wide of 
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the disease, and they should then be tied very tightly, so as to strangle the 
mass effectually. This may then be cut away by scissors, so as to dimini s h the 





Fig. C25.—Corkscrew-Keedle. 


quantity of slough that would otherwise be left in the mouth. Swelling off 
the tongue, followed by rather profuse salivation and fetor of the breath,, 
attends this operation ; but the mass, if properly constricted, will slough away 
in a few days, leaving a large gap that readily fills by granulation. ' When the 
disease extends so far back that it caimot readily be reached from the mouth„ 
Oloqnet, Amott, and others, have successfully strangled it by making an in- 
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cision in the hyoid region, between the genio-hyoid muscles, carrying the 
ligatures by means of long needles through the base of the tongue, and then 
drawing them tight through the aperture in the neck, so as to constrict th& 
diseased mass. 

Excifion of the Whole or of a lArge Portion of the Tongue. —This 
bold operation may be performed in three ways :—1. From the inside of the 
mouth without any external incisions ; 2. By the submental method through 
the mylo-hyoid space ; 8. By the division of the lower lip and jaw, and the 
application of the ecraseur. 

The excision of the whole tongue from the interior of the mouth, without any 
external incision, was not and could not be safely practised before the intro¬ 
duction of the ecraseur into surgical practice; and it is to Chassaignac that 
we are indebted for this advance in operative surgery. There are many 
methods by which this operation may be performed, the difference in the minor 
details being dependent on the extent and' situation of the cancer, and the 
amount of tongue that consequently requires extirpation. The following plan 
is the one that is most usually adopted, and that will be found effectual and 
safe in the vast majority of cases. 

The gag having b^n applied, the end of the tongue should be seized with 
hooked forceps and well drawn forwards mid upwards. The Surgeon thmi 
cuts acrocKi the freenum by means of strong curved scissors, and divides succes¬ 
sively the msertions of the.gmuo-hyoid and genio-hyo^lpssal muscles into the 
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lower jaw, cutting freely backwards so as to liberate the base of tbe tongue. 
He now snips across tbe reflexion of the mucous membrane of the floor of the 
mouth from the lower jaw, and then, laying aside the scissors, separates widely 
with his fingers the base of the tongue from thes& parts. As he does this the 
assistant, who has charge of the forceps, draws the tongue well forwards, and 
it comes bodily out between the lips. If the anterior pillax of the fauces offer 
any obstacle it may be snipped across, aiyi the wire of the (kiraseur may then be 
applied well round the back of the organ, the shaft being pressed up under the 
base of the tongue. If the wire have a tendency to slip forwards, a large 
double hook should be passed in front of it into the base of the tongue, so as 
steady it and prevent its slipping. By now Avorking it gradually, the whole 
organ can be remoA’cd. 

Nunneley, of Leeds, has devised an ingenious mode of applying the (*craseur 
so as to remove portions of the tongue, or, indeed, the whole organ, as far 
back as the hyoid bone. This operation consists in passing the chain of the 

t'craseur through the centre of the mylo- 



Fig. 627.—Two iScraseiira apjilieil to Cancer 
of Tongue. 


hyoid space by means of a sickle-shaped 
needle, about 4^ inches long and as broad as 
a bistoury blade. By this needle the chain 
is brought into the mouth close to the 
frmnum. Two or three ctuwed and strong 
hare-lip pins are now passed^ deeply into the 
tongue, obliquely, behind the seat of the 
disease, their points being made to project 
forwards beloAv the organ, so as to prevent 
the chain from slipping. The loop is now 
gradually tightened, and the tongue is cut or 
shaved off obliquely from behind forwards. 

Two ecraseurs have been successfully used 
by Chassaignac in removing portions of the 


tongue. When the disease only occ^ies one 
side, and it is not thought necessary to cut away the whole breadm of the 
organ, two instruments are required, which, as Chassaignac represents (Fig. 
€27), must be passed through the substance of the tongue in opposite direc¬ 
tions, so as to isolate and detach the diseased portion. 


In removing large jwrtions of the tongue by means of the (icraseur (Fig. 628), 
the instrument should be worked very slowly, in order that time may be 
given for the vessels to contract; but, even with this precaution, hsemorrhage 
may occur from the larger arteries to such an extent as to require the appli¬ 
cation of the ligature. Instead of the ordinary ^craseur, Middledorpf’s galvanic 
4ora^ur may most advantageously be used for the removal of portions or even 
oif the whole of the tongue. It is applied in exactly the same way as the ordinary 
^craseur, and has Idiese great advantages that by cauterising the divided sur- 
ibces {dl he^oirhage is arrested, aud the action of the wire extends beyond the 
line of secidon. {See page 527.) 

^ floor of the mouth is implicate^ in morbid action, nothing 
be attempted; as it is impossible to ^^rpate the whole of thie disease 
j in iIiIb situation, and partial removal df it ‘>111 only be followed by rapid 
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recurrence and increased activity of development. SUght enlargement of the 
glands under the jaw should not be any bar to the operation, provided the 
disease be limited, and the constitution good. If much enlarged, the glands 



may be excised at the same time with the disease of the tongue ; or if they be 
not of very considerable size, they may be left, when they will perhaps subside 
without the necessity of operation, as their enlargement may probably be 
dependent upon simple imtation ; should they continue indurated, they may 
readily be remoA’cd at a subsequent period. 

Submental Operation for Encision of Tongue. —Regnoli of Pisa pub¬ 
lished, in 1888, a description of a method by which the whole tongue could be 
successfully removed. The plan that he proposed was as follows. An incision 
of a semilunar shape was made along the line of the lower jaw, beginning near 
one angle and terminating close to the other. A perpendicular incision was 
carried from the centre of this line immediately under the chin to the hyoid line 



(Fig. 629). In making this semilunar incision, care must be taken not to wound 
the facial artery on eil3*er side. The trunk of the vessel should be protected by 
the finger of an assistant as it purves round the lower jaw, and the incision 
should be confined within the'i|ttee between the two iacials. The triangular 
flai% of the j^n formed ip the mafiner indicated are dissected back, and the 
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muscles and mylo-hyoid space are now exposed. These , must be successively 
divided; the anterior bellies of the digastrics are cut across, the mylo-hyoid 
muscle divided transversely at its anterior part j and the attachments of the 
genio-hyoid and genio-hyo-glossi are then to be detached from the lower jaw 
by a few touches of the scalpel, and by separating with the fingers the mucous 
membrane of the floor of the mouth. An aperture is then made into this by 
pushing the scalpel through it, and its reflexion from the inside of the lower 
jaw is divided as far back as the outer angles of the external incision. The 
eubmaxillary glands are pushed aside, and the tip of the tongue being seized with 
a strong hook or vulscllum-forccps, the organ is drawn out to its full extent 
on to the antericHr part of the neck, between the jaw and the hyoid bone, when 
the whole of it may be removed close to its attachments to the latter bone by 
means of the knife or the (5crascur (Fig. (!.'>(>). The latter instrument is to be 
preferred, as its use is attended by less haemorrhage than follows that of the knife. 
It Avill occasionally be found that the anterior pillar of the fauces is somewhat 
in the way of the application of the instrument. Should this be inconveniently 
so, it may be snipped across before the wire of the ecraseur is applied. By 
means of this operation, which I have several times performed, the whole of 
the tongue may be shaved ofiF clean from the base of the epiglottis and hyoid 
bone. After the removal of the tongue the hsemoirhage will usually be found 
to be trifling ; but should one or other of the lingual arteries bleed, it may 
readily be seized and h'gated. The lino of incision in the skill must then be 
stitched up and supported by strips of plaster. 

The Buccal Operation .—Fumeaux Jordan has introduced an operation 
which consists in dividing the cheek on the affected side backwards as far as 
the ramus of the jaw, care being taken to go below the parotid duct. The 
tongue is then seized in the usual way, and cut off" by two ccraseurs worked 
simultaneously, the chain of one dividing the organ transversely close to the 
piUars of the fouces, that of the other severing the tissues along the floor of 
the mouth. I have performed this operation in one case of unilateral cancer 
of the tongue, and found that the organ could readily b^ reached, commanded, 
and a portion removed through the gap in the cheek. After the operation is 
concluded, this is closed by hare-lip pins. 

Ezeisioa. of Tongue after Division of the XKmer J aw. —SMillot of Stras- 
burg described, in 1855, a method of removing the whole of the tongue, which he 
stated that he had practised for some years with success. The operation consists 
in making a vertical section through the lower lip, sawing through the inferior 
maxilla at its symphysis, separating the bone on each side, drawing the tongue 
forward and removing it. In performing this operation, its inventor recom¬ 
mends that the section of the low'er lip should be made carefully through the 
median line, and carried across the chin as far down as the hyoid ImnC. The 
lower jaw is then sawn through at its symphysis. In order to fix the none more 
careftilly after the oi)eration, he recommends that, instead of making one 
vertical incifflon, two oblique cuts should be practised with the saw in this 
rfiape >, M as to form a triangle, the point of which corresponds to the 
midffle of 0ie body of the bone, so that the two opposite sides may be locked 
togetha* after the removal of the tongue. Afbeir having divided the lower jaw, 
the muscles connectiBg it to the tongue should be cut across ; the floor of the 
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mouth slightly detached from the bone, the two sides of which axe drawn 
asunder ; and the tongue then removed from the hyoid bone by a stroke of the 
knife. The lingual arteries bleed freely, and must be at once secured. Fiddes 
of Jamaica recommends that the artery be divided and tied, first on one side 
and then on the other, so as to avoid all danger of haemorrhage. The opposite 
sides of the jaw-bone are then brought together, and held in position by wire 
twisted round the teeth, or passed through a hole drilled on each side, before 
the division of the bone. If SMillot’s angular cut be adopted, the bone may 
be kept in situ much more easily than if the vertical incision to which he first 
of all had fecourse, and which is commonly adopted in this country, be 
practised. The incision in the lower lip must be united in the usual way by 
hai-e-lip pins or sutures. This operation was first done in this country by Byrne 
and Nunneley, and has of late years been very extensively jjractised by many 
Surgeons. By it the whole tongue can be freely exposed and cut out from its 
deepest attachments. 

As soon as the tongue is separated, the stump should be drawn forwards 
and any bleeding point tied. Ice should be freely used for some days. Should 


secondary hsemorrhage occur, it will be 
found that the actual cauteiy or the 
perchloride of iron, the free use of ice, 
or a spray douche of ice-cold water, will 
suffice to arrest it. A tendency to 

dyspnoea is sometimes manifested after -— .^ 

the operation, owing to the hyoid bone 

falling backwards. This is remedied by 

opening the mouth and drawing the 

stump forward. The patient will not 

be able to swallow for some days,—the 

food, liquid as well as semi-solid, ac- '\^Bb 

cumulating in the cavity left by the 

removal of the tongue. He must there- 

fore be fed by enemata, and through an ^ \ / 

India-rubber tube passed down the oeso- ^. \ / 

piiagus. There is often trouble from , 4 ® m ^ 

profuse salivation for two or three weeks, v- j j 

owing to the patient being unable to ^ i I \ 

swallow the viscid saliva secreted by the I 

wounded and irritated glands. This is 

best controlled by alum and pyrethrum Fig. osn-Reiuovai of Tongue by Division 
gargles, and by brushing over the inside ' fi«rascur. 

of the mouth with a solution of nitrate of silver. 

B^ovai of the Tongue by the Oalvanic Eexaseur. —Since the intro¬ 
duction of the galvanic toaseur, that useful and ingenious instrument is now 
generally used by Surgeons for the removal of the tongue after its exposure by 
the division of the lower jaw. In this way the loss of blood may be entirely 
avoided, the whole tongue being removed without the escape of a single drop. 

The avoidance of hasmorrhage in the removal of the tongue is a great 
desideratum, as it is always troublesome and sometimes difficult to secure the 
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bleeding vessels. If the knife be used for the renaoval of the tongue,' the 
Ungual arteries necessarily require ligature; and hence, if . the oi^an have to be 
taken off near to its root, it is better to do this by one of the operations which 
open up the cavity of the mouth, such as division of the lower jaw, as in that 
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way the requisite space can be obtained to draw the root oi the divided tongue 
well forward and to apply the ligatures. 

In using the ordinary dcraseur, much depends on the thickness of the wire 
or chain. Should this be too thin, it will cut at once through so fragile an 
organ as the tongue, and profuse bleeding Avill ensue. But if the (icraseur 
have a moderately thick wire and bo worked very sloAvIy, the tongue may be 
removed with little or even no loss of blood. In order to secure this desirable 
result, the galvanic ( 5 craseur should be used in preference to the simple one. 
By working this slowly, using a platinum wire, and not employing too high a 
temperature—a good red heat is quite sufficient—the whole organ may readily 
be removed without the loss of a drop of blood. This I have done in several 
cases, in which the whole tongue required removal, from the inside of the 
mouth, without any cutting through cheek, jaw, or submental tissues.* The 
operation is thus greatly simplified, for all that is required is to divide, by 
means of a pair of scissors, the insertion of the lingual muscles into the lower 
jaw, to tear up the mucous membrane on each side by the finger, and perhaps 
snip the anterior pillar of the fauces, when the tongue can be drawn fairly out 
and its section completed. 

The following is a summary of the steps for the removal of the Avhole tongue 
from the hyoid bone by means of the galvanic (icraseur. 

1. Chloroform, not ether, must be administered, as ether-vapour will ignite 
when the teraseur is used. 

2 . An incision is made exactly in the median line through the lowdt lip, 
carried over the chin, and as far down as the hyoid bone. 

8. The mucous reflexion, from the lower lip to the gum on each side, is 
dissected back. . . 

4 . The lower jaw is drilled on both sides, half an inch beyond the* median 

line, midway between the alveolus and symphysis. ^ 

5. The lower jaw is saTO through exactly in the median line. 

6. A whipcord noose is passed through the forepart of the tongue. 

7. The two fragments are separated; the genio-hy^ muscles, &c., are cut 
with scissors, and by means of the fingers a|td scissors all the soft structunes on 
each side of the tongue are separated, j' 

8. The tongUje is then drawn forwardi, and a s|ont nsBvns-needle is passed 

up through it behind the disease. ^ / ' 
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0. The noose of the galvanic 6oraseur is passed over the whipcord stay and 
behind the needle, and tightened. 

10. The electric current is turned on, and the tongue slowly cut through. 

.11. During this process, the pharynx must be mopped out with sponges. 

12 . After the removal of the tongue the stump must be dra^vn forward, 
and examined for any bleeding point. 

13 . The two sides of the lower are then brought together by wire sutures 
passed through the drill-holes, and the cut through the lip by harelip pins. 

14 . A drainage hole should be left behind the symphysis of the jaw, at the 
lower end of the incision. 

In comparing the relative merits of the simple and galvanic 6craseur for the 
removal of portions of the tongue, it may be said that both instruments arc 
equally eflBcacious in the performance of the operation itself; that the division 
of the organ by the simple ecraseur is more liable to be followed by hsemor- 
rhage at the time of the operation, which may always be readily controlled by 
ligature ; that the action of the galvanic ecraseur is more likely to be followed 
by Bccondaiy hmmorrhage about the fifth or sixth day, at the period, in fact, 
of the detachtiient of the sloughs produced by its cauterising action ; but that 
by the very production of these sloughs the cauterising influence is extended into 
the stump to some depth beyond the line of incision, and thus tends to destroy 
morbid deposits or scattered cells, beyond the line of the actual section. In all 
respects, then, except so far as the liability to secondary haemorrhage is con¬ 
cerned, the galvanic ecraseur, in my experience, which, in my own practice and 
that of others, has been large in these cases, has the advantage over the simple 
wire one. 

Haemorrhage, at the time of the operation, may be arrested by drsiwing the 
tongue-stump forwards by means of hooked forceps, and tying the cut lingual 
artery with whipcord. As the tissues are brittle, this should include some sar- 
rouuding structure. The ligature ends arc all cut short. In one case, a coagulum 
formed in the pharynx before the vessel could be secured ; and I had to per¬ 
form laryngotomy. The patient made a good recovery, dying two yeai's after 
the operation, from recurrence of the disease in the chest and one of the toes. 

Secondary hajmorrhage may be restrained by means of ice, the application of 
perchloride of iron, and pressure on the bleeding part. But if not fatal at the 
time, it is apt to be so by its recurrence, and by inducing exhaustion. 

Comparison of Methods of Operation. —In instituting a comparison 
between the three different methods of dealing with tumours of the tongue by 
ligature, the knife, and the ^raseur, it should be understood that the same 
plan of treatment is not equally or indiscriminately applicable to all cases, but 
that one«or oUier should be adopted according to the size, situation, and 
extent of the diiicerous mass. If this be small and situated at the tip of the 
organ, this portion of the organ may be easily, quickly, and safely excised. 
If the disease be situated towards the side, so as to require the removal of 
perhaps one half of tha^nterior third of the organ, it may be cut out; but 
I think that it will be found safer and more convenient to hgature it. If 
it occupy the whole br^idtli of the anterior third, or even half of the tongue, 

I consider that removal by galvanic Ecraseur is the simplest and safest pro¬ 
cedure. If the posfcefior'^erfc be superficially affected, the disease may be cut 
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out. But if the organ be so deeply affected that the whole of it requires extir¬ 
pation, the galvanic 6crasenr will be found to be easy of application, safe and 
efficient in execution ; and the Surgeon must have recourse to S^dillot’s opera¬ 
tion of the division of the lower lip and jaw in the central line, and the complete 
extirpation of the cancerous mass. 

Effect of the Semoval of the Tongue on Speech. —^Although distinct¬ 
ness of articulation is necessarily affected for a time by these operations 
onthe |pngue, yet it is usually completely restored when only the anterior 
third or half is removed ; the tissue of the organ recovering its normal 
mobility with remarkable facility, and indeed appearing to possess a very 
coMiderable reparative power, so as almost to seem to be capable of repro¬ 
duction to some extent. Even after removal of the whole of the tongue, the 
power of deglutition is preserved, and that of articulation, although at first 
somewhat imperfect, eventually returns, so that the patient is able to speak so 
distinctly that strangers would not be aware of the loss he had sustained. 
Amongst the tortures to which Christian martyrs were subjected in the early 
ages, and the punishments which have been inflicted on heretics, “ cutting out 
the tongue ” was one of the most barbarous. Martyrologists in describing this 
horrible mutilation have remarked with wonder, that, although it was practised 
with the view of depriving the sufferers of the powgr of speech, yet it often 
failed in its effect, and those who had been subjected to it were enabled to speak 
afterwards as plainly as before. This they have attributed to direct miraculous 
intervention. But, as modern Surgery has shown that the power of speech returns 
equally, whether a cancerous tongue have been extirpated by the knife of the 
Surgeon, or a heretical tongue by that of the executioner, we must rather look ujk)!! 
the return oT speech as a physiological act, than as a miracle specially -wrought 
for the benefit of those mutilated in and for the propagation of the true faith. 

Estcysted, Fatty, and Euectile Tumours are met with not only in the 
tongue, but underneath it in the floor of the mouth. They require extirpation by 
the ligature, or enucleation by the scalpel, according to their situation and size ; 
and for these irregular operations no special directions can be given. In re¬ 
moving such tumours as these, when situated under or by the side of the tongue, 
the knife must necessarily be used with much caution.' It must, however, be 
borne in mind that, if these growths cannot be reached from the inside of the 
mouth, they may be got at by incision through the mylo-hyoid region, where 
there is but a slight thickness of soft parts between the surface and the floor of 
the month. 

Ranula, the most remarkable and common of the buccal tumours, may 
occur under two forms. 

1. A globular swelling, semi-transparent, evidently containing |toid, and 
often attaining the size of a walnut or a pigeon’s egg, may }»|fiitua^ under 
the tongue, pushing this organ upwards and backu^ards, and consequently in¬ 
terfering with deglutition and speech (Fig. 688). The walls of the cyst are 
usually thin, -with small vessels ramifying on them ; iti contents are glairy and 
very unlike salivaf This form of ranula is usually said to be a dilatation of 
Wharton’s duct; but there is no proof of the disease being of this nature, nor 
is it very easy to understand how so small a duet can be dilated to so large a 
size as is occasionally attained by these tumours, which seem, in some cases at 
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least, rather to consist of independent cystic formations, such as commonly occur 
in connection with other secreting glands, and in other parts of the month. And 
this view of the case is strengthened by the fact that these globular cystic 
tumours containing glairy fluid may occur in the substance of the tongue itself, 
far away from any salivary duct,* 

Morrant Baker, who has investigated the connection between ranuln and 
the Whartonian duct, finds that, imeases of rannla, Wharton’s duct is quite free, 
without any alteration in size, and that saliva may be seen issuing froif it. A 
probe passed into the duct is separated from the rannla by a thin membranous 
wall, showing clearly that the duct and the rannla do not communicate. 

I have, however, lately seen a case in which a rannla resulted from a wound 
of the floor of the mouth, 
in the situation of the Whar¬ 
tonian duct. The wound 
was caused by the accidental 
slipping of a pair of tooth- 
forceps during extraction 
of the first molar tooth. 

As the wound healed a 
ranula formed, the con¬ 
tents of which were thick 
and ropy, like the natural 
secretion of the submax¬ 
illary gland. It ultimately 
reached the size of a plover’s 
egg. That this tumour was 
formed by an accumulation 
of the secretion of the sub- 
maxiUary gland, there can rig. ess.—Kanuia : introduction of seton. 

be no doubt; but it is quite 

possible that the collection formed in the submucous tissue, and that it was not 
enclosed in an actual dilatation of the Whartonian duct. 

The Treatment of this form of ranula consists either in passing a seton 
through its walls, so that contraction may take place on this (Fig. 68S) ; or 
else in the excision of a large portion of the anterior wall of the cyst, the 
remainder contracting, until it at last becomes obliterated. 

2. Besides the ordinary form of ranula, an encysted tumour, partaking of 
this character, is occasionally met with, lying above the mylo-hyoid muscle, 
between it and the buccal mucous membrane. It projects more distinctly into 
the neii than into the mouth, and thus forms a large tumour under the angle- 
and body of jaw, soft or elastic, and semi-fluctuating, occupying, perhaps, 
all the space between the lower jaw and the hyoid bone on one side. It attains 
the size of an orange. In a case of this kind under my care, the contents of 
the tumour, which cicely resembled cream-cheese in character, were athero¬ 
matous, being composed of epithelial scales and fatty matt^. 

Treatment .—^These tumours are best treated by making a free opening into 
them from the mouth, squeezing or spooning out their contents, stuffing the 

cavity with lint, and lowing it to granulate and contract. If an attempt be 

mm2 
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made to extirpate them from without, the proftuse heemorrhage, the firmness 
with which the cyst-wall is incorporated with smrounding parts, and the danger 
attendant on the free use of the knife in the neighbourhood of such important 
parts as lie between the mylo-hyoid muscle and the tongue, will render such 
an operation not only unsatisfactory, but hazai’dous. , 

Salivary Oai^culi are occasiondly met with in connection ivith the sub¬ 
lingual, submaxillary, and parotid glands. They are most common in the 
sublingual gland, and will then be found to be situated in the Whartonian 
duct. Prom this situation I have two or three times removed them. Gross 
mentions a case of calculus in the duct of the submaxillary gland. AVherever 
occurring, they obstruct the duct and produce retention of saliva in it. 
Hence, when the salivary glands become actively secreting, as at mealtimes> 
the calculus, by preventing the escape of the salivary fluid, causes distension 
of the gland, with pain and tenderness, so as to render mastication difficult. 

The Treatment is simple. It consists in dividing the mucous membrane 
over the calculus and then extracting it with forceps. The largest which I 
have removed was of the size of a small damson-stone; it was loose in 
Wharton’s duct. 


diseases op the trvxJLA and tonsils. 

Elougatio^t of the Uvula.— The uvula occasionally becoming elongated 
and hanging down into the pharynx, so as to touch the epiglottis and sensitive 
mucous membrane in its neighbourhood, gives rise to a great irritation of the 
fauces, and to a tickling or spasmodic cough, which can only be cured by re¬ 
moving the pendulous body. This little operation may be readily done by 
seizing the end of the uvula with a psiir of polypus-forceps, and snipping it 
across near the root with a long pair of scissors. It is better not to remove the 
whole of the uvula. If this be done, throat-irritation is apt to continue. I 
have been most satisfied with the result of those cases, in which a stump from 
a quarter to the third of an inch in length has been left. For some years J 
have been in the habit of using a pair of “ vulsellum-scissors ” (Pig. 634), 
by which the uvula is cut ofii’ at the same moment that it is seized, thus 
rendering the operation easier and less irritating to the patient. A very 
ingenious American instrument, consisting of a pair of forceps and scissors 
combined, may be employed with the same view ; by closing the handles of 
this instrument the uvula is first seized, and is then immediately cut across 
(Pig. 635). 

. Tonsillitis or Quinsy. —^The tonsils are not unfrequently the seat of 
disease, becoming inflamed or permanently enlarged. When inflamed, they 
become swollen an^ red, with much pain in the side of the neck and ear, 
increased by any attempt at swallowing; there is usually rather a profuse 
secretion of saliva, and a good deal of swelling under the angles of the jaws ; 
the tongue is much coated with thick pasty mucus, and the voice is thick and 
nasal. The disease comes on suddenly, often accompanied by high fevei’, 
chiUs, and occasionally even delirium. The thermometer frequently rises to 
105°, or even higher. In some cases, a trace of albumen may be found in the 
urine. TonsiUitis is often caused by exposure to impure air, such as results 
^m. the escape of sewer-gas into a house, and it is not uncommon amongst 
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the residents in hospitals. It may be mistaken for diphtheria, scarlet fever, or 
erysipelas of the fauces. From diphtheria it is distinguished by the absence 
of exudation. The mucous secretion from 
the tonsil may somewhat resemble diph¬ 
theritic exudation, but it is readily dis¬ 
tinguished by its want of adherence, as it is 
easily removed with a camel’s-hair pencil. 

From scarlet fever, tonsillitis is distin¬ 
guished by the absence of the red tongue, 
and by the redness of the throat beingpurple 
in tint, and limited to the tonsils and their 
immediate neighbourhood, and later on by 
the absence of rash. From erysipelas of the 
fauces it is more difficult to distinguish, but 
it will" usually be found that the redness is 
darker in tint and less diffused than in 
erysipelas, and there is less oedematous 
swelling, and no tendency to the super- 
vciition of dyspna3a from oedema glottidis. 

There is also less glandular enlargement Mg. can.-Forcops-Seissora. 
at the angle of the jaw. 

The Ti'eatment should always be commenced by a good purge ; a calomel 
and colocynth pill will bo found most efficacious if it can be taken. This 
is followed by the application of leeches under the jaw, of fomentations, the 
inhalation of the steam of hot water, and low diet, which need scarcely be 
enforced, on account of the difficulty and pain in swallowing. If the mouth 
can be opened, much relief may be given by scarifying the tonsils with a 
probe-pointed bistoury ; and, if abscess form, it should be opened early with 
a gum-lancet. The inhalation of the steam from a pint of boiling water, 
to which has been added a teaspoonful of creasote or carbolic acid, will often 
give much comfort by allaying the feetor of the breath. 

Hypertrophy of the Toesils. —The tonsils may undergo various struc¬ 
tural changes. They may become hardened and enlarged as a consequence of 
repeated attacks o:^iflammation, or chronically and indolently hypertrophied 
by an expansion * outgrowth of their follicular structure independently of 
any inflammatory attack ; or this chronic hypertrophied state may be greatly 
increased by plastic inflammatory deposit. 

When the tonsils are chronically enlarged, one usually suffers to a somewhat 
greater extent than the other. The condition is at once obvious on opening 
the month and depressing the tongue so as to expose the fauces fairly, aild 
cannot be mistaken for any other morbid state. 

There are two distinct forms of chronic enlargement of the tonsils. In the 
one case, these organs- become hypertrophied in otherwise healthy children in 
consequence of repeated attacks of inflammation, more especially consequent 
on croup, diphtheria, scarlatina, or measles. In these cases the tonsils arc red, 
congested, and very liable, under the influence of slight occasioning causes, to 
violent attacks of acute inflammation with ulceration or abscess. 

The OlirftDac l^odoleat Sypertvopliy presents different characters j in it 
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the tonsil is large, rather pale, hard, smooth, and semi-elastic. This disease 
is one which occnrs in children and young persons who have a general ten¬ 
dency to stmma of the mucous membranes and their appendages. Most 
commonly it develops without any assignable or external cause, usually com¬ 
mencing at five or six years of age, and gradually increasing up to puberty, 
a period when the functional activity of these glands is greatest, and when 
they are most exposed to irritation from zymotic diseases, especially scarlatina 
and measles. When once the tonsils have enlarged, they become a sourpe of 
great inconvenience and of even serious derangement of health. The child 
is liable to attacks of inflammation of the throat, the tonsils then becoming 
congested, greatly swollen, and readily running into ulceration or suppuration. 
In consequence of these repeated attacks of inflammation, the enlargement of 
the tonsils increases, they become indm-ated, rugged-looking, and nodulated, 
projecting far forwards into the fauces, and sometimes even touching each 
other below the uvula. Kespiration, articulation, and deglutition are now 
seriously interfered with. The mucous membranes of the nose and eyes 
become chronically congested, and there is an increased secretion, from the 
back of the throat and nose, of thick, tenacious, unhealthy, or foetid material, 
the swallowing of which is deletei’ious. The child cannot sleep w'ithout 



Tig. 686.-Ton8tt-GiiUto. Fig. 0S7.—Tonsil 
tine applied. OuiUotine shut. 


snoring, and is apt to start up with a 
feeling of suffocation; the voice becomes 
thick and husky ; the sense df hearing 
is blunted; and, partly from the in¬ 
cipient deafness, partly from the diffi¬ 
culty of breathing, causing the child to 
keep its mouth half open, the counte¬ 
nance assumes a peculiar vacant, semi- 
idiotic expression, which is very charac¬ 
teristic of the advanced stages of the 
disease. The most serious eflect is the 
impediment to inspiration, which in 
the more chronic and severe forms of 
enlarged tonsils wiU go to such an 
extent as to prev^ the full inflation 
of the lungs, and Mus occasion a per¬ 
manent flattening and contraction of 
the chest, imperfect aeration of the 
blood, and an interference with general 
nutrition. 

The Treatment of chronic enlarge¬ 
ment of the tonsils will vary according 
to the age of the child, and the degree 
and kind of hypertrophy and indura¬ 
tion of these organs. In the earlier 
and slighter forms of the disease, the 
enlargement of the tonsils may gradu¬ 
ally subside as the child grows older and 


fttronger; and it is well not to be in too great a hnrry to excise the tonsils in 
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young children, but rather to ^opt a course of constitutional treatment with 
the view to the improvement of the general health, by means that are ordi¬ 
narily had recourse to in the management of struma. The internal use of 
iron, and the local application of the tincture of iodine, of nitrate of silver, or 
of burnt alum, are occasionally serviceable. In the majority of instances, 
however, the disease will not be materially influenced by any therapeutic means 
that maf be adopted : and as the enlargement, continuing pr increasing, gives 
rise to dilficulty in respiration, and thus interferes with the due arterialisation 
of the blood in the lungs, and impairs the child’s speech, it becomes necessary 
to remove that portion of the growth Avhich projects beyond the arches of the 
palate. This may best be done by the ordinary tonsil-guillotine. The ring 
of the instrument being passed over the tumour, the cutting blade is pushed 
forwards, and thus a slice of the projecting part of the growth is removed. In 
some cases difliculty is experienced in bringing the tonsil fairly into the ring 
of the instrument ; this may be obA'iated by drawing it through Avith a vul- 
scllum or double hook, and indeed, in some of the machines sold for the pm‘- 
pose a double hook is attached, Avhich, being fixed into the tonsil, draws it 
forvA'ards before it is sliced off (Figs. G8(5, Cfl7). In performing this operation 
it is best for the Sm-geon- to stand behind the patient, more particularly in 
excising the right tonsil, as he can thus look better into the mouth and have 
more command over the head ; or he may stand in front, and use the left 
hand for the right tonsil, and vice versa (Fig. 038). Should a guillotine not 



be at hand, the tonsil may be removed by seizing it with a vulscllum, drawing 
it forAvards, and then taking off a slice with a probe-pointed bistoury, the base 
of the blade of which should be A\Tapped round Avith a piece of plaster, to 
prevent its wounding the tongue. In excising the tonsil in this way, care must 
be taken to cut ftnm below upwards and inwards towards the xnesial line, and on 
no account to turn the edge of the knife outwards, lest the internal carotid 
artery be endangei’ed. The haemorrhage that follows this operation is usually 
very trifling ; but it may be sufliciently abundant to endanger the patient’s 
life. In such cases, fee and gallic acid wiU usually arrest the bleeding. In 
one ease, I found a gargle of spirits of turpentine suspended in mucilage effec¬ 
tual after all other means had failed. 

It has been stated by some that excision of the tonsil is liable to be 
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followed by want of development of the testes.* This I have never observed. 
But it is possible that enlargement of the tonsils to such afe extent as to impedfe 
respiration, and consequently to interfere with nutrition,\nay lessen the due 
development of the generative or any other organs of the body. 

Malignant Disease of the Tonsil is not of common occurrence. I have, 
however, seen instances both of scirrhus and of epithelioma in this organ as 
a primary affection. In these cases the disease speedily extends to the pillars 
of the fauces, the pharynx, and onwards to the floor of the mouth, the glands 
under the angle become implicated, extensive infiltration of a brawny character 
takes place in and around them, the swallowing becomes extremely painful 
and difficult, I’espiration is impeded, the pharynx and palate become congested 
and loaded with viscid mucus, and the patient eventually dies in a distressing 
manner, partly from stan-ation, partly from constitutional contamination. 
Surgery only offers the means of relief in these sad cases, but can do nothing 
of. a curative character. In a case of cncephaloid of the tonsil which was 
under my care, I obtained some temporary advantage by removing portions of 
the soft projecting and veiy vascular tumour by means of the ccraseur. 

DISBASISS OF THE PHARYNX. 

Inflammation of the PHAii’i'NX of a diffuse erysipelatous character, with 
low' fever, not unfrequently occurs ; it is best treated liy the apiilication of a 
strong solution of nitrate of silver, the use of emollient gargles, and the 
intenial administration of ammonia, with bark, stimulants, and support. If it 
have a tendency to run into sloughing action, the internal administration of 
the mineral acids, with bai'k and stimulants, the nitrate of silver lotion, 
and chlorinated gargles, are useful. Sometimes abscess forms in the sub¬ 
stance of the velum, and then requires to be opened with a narrow-bladed 
bistoury. 

Abs(!ess occasionally forms in the areolar tissue behind the pharynx, between 
the vertebral column and its posterior w'all, which is consequently pushed 
forward so as to occlude the posterior narcs, giving rise to a peculiar nasal 
intonation of voice, if the abscess be situated high ; if low down, the conse¬ 
quences arc more serious, as it may interfere with respiration by pressing upon 

IV., 

li' 



yig. 6yy.~ I’liAiyngotome. 

the u|)per part tf the larynx. This kind of abscess is often connected writh 
disease of the bones at the base of the skull, or of the upper ceridcal vertebra). 
In many cases, if left to itself, it would burst through the mucous membrane 
into the mouiii; but in others it comes forwards under the stemo-mastoid 
muscles into th^ fore part of the neck. By exploring the pharynx with the 
finger, which readily be done, tension and fluctuation through its pos¬ 
terior wall may easily be made out. 
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In these cases the TrmtuMnt simply consists in letting out the matter by 
puncturing the tenp membrane covering it. This may be done by means of a 
sharp pointed bistoury properly protected, the ordinary abscess-knife, or a 
pharyngotome (Fig. 631)). The pus l(?t out is usually offensive, even though 
the bones be not affected. 

Tumoues are •occasionally met with in the postpharyngeal areolar tissue^ 
giving rise to the same swelling, difficulty in respiration and deglutition, and 
lateral p^bjection, p occui- in abscess of this region. These growths are mostly 
cancerous, and speedily prove fatal. Polypi in the pharynx usually come down 
from the nasal cavities, but sometimes spring from the inside of this canal on 
one or other of its margins. They are usually, when truly pharyngeal, of a. 
malignant character, and grow with great rapidity. The uses of the part are! 
necessarily interfered with, and death may eventually result from obstruction 
to deglutition and respiration. Epitlwliohm of the pharynx has occasionally 
been met with (Fig. 640). This form of the disease, w'hish is of rare occurrence;, 
docs not differ from similar grow'tlis elsewhere. 


BTBICa?UBl! or THE CESOPHAOUS. 

All diseases of the cesophagus have a tendency to constrict and eventually 
to occlude its passage, and hence are commonly described as Strictures of 
it. In some instances, the constriction of the oesophagus may be of a purely 
nervous or spasmodic character; but in the majority of instances it is the: 
result either of fibrous or of cancei’ous degeneration of the walls of the 
canal, and is then termed orgcmic stricture. The simple non-malignant or 
fibrous stricture in most instances eventually degenerates into epithelioma, 
and hence appears to be more rare than in reality it is, as it is seldom met with 
after death in its uudegeuerated forfii. Scirrhous and encephaloid grow'ths 
may, though rarely, develop in and around the oesophagus. 

The great feature of oesophageal stricture is difficulty of deglutition ; bui 
dysphagia may aiise from many causes besides oesophageal stricture. Hence 
its diagnosis is in the highest degree'important. 

Conditions peoducing Dysphagia iNDEPENDJONTiiY op Steictuee.—: 
There are at least eight different conditions met with in the neck and chest 
capable of giving rise to dysphagia by compressing the oesophagus, indepen¬ 
dently of any strictme of that canal. 

1. Tumours connected with the Pharynx. —Putting out of considera¬ 
tion tumours of the tonsils, which would always be readily discovered, polypus 
of the pharynx may hang down and offer obstructions to the passage of food. 
In aU polypoid growths connected with the phaiynx (which are exceedingly 
rate) the nature, connections, &c., of the growth may be mademut by drawing 
the tongue well forward, keeping it fixed -with the tongue-spatula, and passing 
the finger well down behind the root of the organ ; the pharynx can thus, 
be explored, even belo# the root of the epiglottis, without much difficulty., 
Abscess may exist betjveen the posterior wall of the pharynx and the spine,, 
possibly arising from caries of the cervical vertebrae; or a ^osipharynyeal 
tumour, as, for instance, a sarcomatous growth, may be developed from the 
bodies of the vertebrae, and push the pharynx forwards.. The eye is often 
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deceived in these cases, failing to detect the exislBnce of aji enlargement at the 
back of the pharynx; but the finger readily recogniBes*it. In the case of 
abscess there is fluctuation, and the dysphagia will be remoA'ed by opening the 
abscess and letting out the contents ;*'4nd the solid, or semi-solid and soft, or 
other feel of a tumom in this situation will lead to a very probable guess as to 
its nature. 

2. Morbid Conditions of the Xiarynx.— CEdema about the back of the 
epiglottis, or chronic mdema, ulceration, and thickening of the mucous 
membrane there, or oedema about the rima glottidis, may give rise to a 
tendency for liquids to pass into the aii’-passagcs, and thus occasion a serious 
impediment in swallowing, the difticulty being attended with a feeling of 
spasm and sullbcation. By passing the finger down behind the root of the 
tongue, the state of parts can often be felt ; but the combination of dysphagia 
with a Buftbeative fit, and these probably associated with laryngeal cough, are 
the chief points to be attended to in the diagnosis. 

3. Tumours iu the Ifeck outside the CEsophagus. —Enlarged glands 
or a carotid aneurism, developing posteriorly, as has been known to occur 
with the internal carotid artery ; or a tumour connected with the thyroid body, 
tightly bound down by the sterno-niastoid muscles and cervical fascia, may, by 
pressing on the msophagus, give rise to dysphagia. In aU cases where that 
symptom is complained of, the neck should be examined carefully for tumours, 
which will generally be very readily detected, especially where the difficulty 
has existed for some time, and the person has become much emaciated from 
deficient nourishment. 

4. Aneurism of the Innominate ALrtery. —When this disease has risen 
into the root of the neck it is easily recognisable; but in certain cases it develops 
first in a direction backwards, and t^u one of the earlier symptoms is 
dysphagia. Indeed, the patient may suffer but little from any other symptom, 
and may apply to the Surgeon for relief from it alone, quite unconscious of 
the existence of any serious disease. The diagnosis will be effected by careful 
attention to the symptoms described at pp. 74—76, vol. II. In such a ease, 
much danger might be incurred by at once putting an instrument into the 
oesophagus, under the impression that stricture existed'; for the point of the 
bougie, or whatever instrument might be used, might perforate the sac of the 
aneurism, and so give rise to instant death. 

5. Aneurism of the Aorta, whether of the fusiform or the sacculated 
variety, may give rise to difficulty of deglutition by pressure on the gullet. 
In this case, also, there is great danger of the aneurismal sac being pierced by 
an instrument passed down for the purpose of ascertaining the existence of 
stricture. The presence of the symptoms of intrathoracic aneurism, described 
at pp. 68—72, yol. II., will determine the diagnosis. 

6. Intrathoracic Tumours, such as enlarged bronchial glands, cancerous 
and otha* tumours, may be developed from the thoracic spine into the posterior 
mediastinum, so compress the oesophagus. In such cases the diagnosis is 
very difficult. It is difficult enough to determine the existence of a tumour, 
but still more so to distinguish it from an aneurism undeigoing consolidation ; 
but duhaess on percussion, and dyspnoea with dysphagia, together wit^ fixed 
pain in or to one side of the spine, with neuralgia down the arms the 
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side of the head, and. a varicose condition of the superficial veins of the chest, 
are the signs on which we place our chief reliance in diagnosing the exist¬ 
ence of a tumour. Indeed, in the diagnosis of aneurism of the aorta 
and of mediastinal tumour, I look updn the combination of dyspncea with 
dysphagia, and fixed wearing pain between the shoulders, as of the greatest 
importance. 

7. Dislocation of the Sternal End of the Clavicle Backwards, 

whether merely a simple dislocation, or produced in consequence of excessive 
curvature of the spine, may give rise to difficulty of deglutition. Of the latter 
kind there is at least one case on record, which is narrated liy Sir Astley 
Cooper, in which the sternal end of the clavicle by its pressure so obstructed 
the passage of food, that the patient was brought into a condition of extreme 
danger. The Surgeon, under whose care the patient was, very skilfully and 
creditably sawed through and detached the sternal end of the clavicle, 
and thus relieved his patient from the imminent danger in which she was 
placed. 

<S. Impaction of a Foreign Body in the Qnllet. —If a man swallow such 
a thing as a piece of mutton-bone, or the settings of artificial teeth, it generally 
lies across the gullet in such a manner as to be easily felt by the Surgeon on 
passing a probang ; but there are other cases in which a foreign body becomes 
so lodged in the canal as to escape detection arid removal. Some years ago I 
was requested to see a patient who was said to have swallowed a piece of gutta¬ 
percha. He had, it appeared, in consequence of having lost several teeth, 
endeavoured to construct an artificial masticatqry apparatus for himself, which 
had become loose, and he had accidentally swallowed it. A few days after¬ 
wards, finding that deglutition continued difficult, he consulted a very able 
Surgeon, who carefully examined hinj^; but, not detecting any foreign body, 
he considered that the piece of gutta-percha had passed into the stomach, an^ 
that the oesophagus had been scraped by it in its passage down. Inability 
to swallow solids came on. I saw him six months afterwards. The question 
then was, whether the foreign body was still impacted in the oesophagus, or 
whether the symptoms arose from damage inflicted on that tube. I examined 
the oesophagus most ojarefully, but failed, as other Surgeons had previously 
done, to discover the existence of any foreign body. I thought that the oeso¬ 
phagus had been injured in some way, and that probably epithelioma was 
developing itself, and would, sooner or later, prove-fatal. One day, while at 
dinner, the patient suddenly vomited a large quantity of blood, and fell down 
dead. On examination after death, we found that the piece of gutta-percha 
had formed for itself a bed in the wall of the oesophagus, lying parallel with 
the inside of the tube, and that the ulceration of the mucou% membrane caused 
by its presence had opened some oesophageal vessel—^which, we could not 
ascertain (it was not, however, either the carotid artery or the jugular vein) ; 
thus giving rise to the copious and sudden hmmorrhage which had caused 
tihe patient’s death. The surface of the gutta-percha which looked into 
the oesophagus, being constantly covered and smoothed over by mucus, and 
being protected, it were, by a xim of swollen mucous membrane all 
arouffd it, had allowed the probang to pass’ easily without its presence being 
detected. 
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These, so far as my experience goes, are the etght conditions which are likely 
to simulate stricture of the oesophagus ; and such are the points to be attended 
to in the diagnosis of these affections from each other. With regard to their 
diagnosis from stricture, the process is rather a negative than aij affirmative 
one, proving the absence of tumour, aneurism, &c. The conclusion that the 
difficulty of deglutition can arise from no other cause than stricture is arrived 
at by a process of exclusion : and the situation and extent of the stricture are 
ascertained by exploration with a gum-elastic catheter or bougie. 

Foims OF Stricture. —There are three forms of this affection which it is 
necessary to distinguish from each other, inasmuch as they differ greatly in 
the mode of treatment, and in the ultimate result. These are—1. Hysterical 
or Spasmodic Stricture ; 2. Fibrous Stricture ; 3. Cancerous Stricture. 

1. Hysterical or Spasmodic Stricture is met with chiefly in young 
females under twenty-five, though it may occur in much older persons of the 
hysterical temperament. It is possible for it to occur without evident organic 
disease or change of any kind. But I believe that the simple and pure uncom¬ 
plicated hysterical stricture is of very rare occurrence. In the majority of 
instances it will undoubtedly be found to bo associated with and dependent 
upon some local change of structure, most commonly of a simple kind, such 
as chronic inflammation of the pharyngeal mucous membrane, ulcerative 
abrasion of it, or follicular inflammation about , the epiglottis and posterior 
part of the larynx. The disease iu many cases is supposed to be dependent on 
or originally occasioned by the patient swallowing some foreign body, as a 
fish-bone, bead, bristle, &c., which after many mouths is still thought to be 
impacted. This is almost always erroneous. The foreign body may have 
been swallowed, and may have been the starting-point of the slight inflam¬ 
matory or ulcerative action that occasions the dysphagia, but it has long since 
disappeared, merely leaving a series of troublesome consequences in its train. 
The obstruction is generally high up in the pharynx, rather than in the oeso¬ 
phagus ; being produced by the contraction of the constrictor muscles of the 
pharynx. The dysphagia is intermittent; when the patient’s mind is allowed 
to dwell long on the affection, and she becomes anxious about it, then the 
difficulty is greatly increased j whilst at other times, when her thoughts are 
diverted from it, food passes easily. It will be found also, in these cases, that, 
on attempting to pass a probang or .large bougie, its progress will at first be 
resisted, but, by patiently and gently pressing down upon the stricture, the; 
instrument will soon pass easily. 

2. FibrouKiStrnctare. —There are two kinds of organic stricture of the 
oesophagus—namely, the fibrous an'd the cancerous. Between these -the dia¬ 
gnosis is often very difficult; strictures originally fibrous sometimes degenerat¬ 
ing into or assuming a malignant form ; while others continue fibrous from 
the first. The fibrous stricture is scarcely ever idiopathic. It almost invari¬ 
ably originates from the cauterisation of the interior of the oesophagus by the 
accidental or suicidal swallowing of some corrosive fluid, acid or alkaline, as 
the strong mineral acids or soap-leys, by which the mucous membrane is 
destroyed, chaared as it were, and a cicatrix as of a bum fo^s. The etfology, 
in ffU3% is m important element in the diagnosis, the fibrous stricture ^ng 
almost inttriably the direct result of escharotic action, the cancerotB oocniting 



TREATMENT OF STRICTURE OF (ESOPHAGUS. 


J4I 

without assignable cause, or being referred to some slight form of local irrita¬ 
tion. Generally, on passing an instrument, we find that in’ the simple or 
fibrous stricture it passes smoothly, and gives no sensation of roughness, no 
feeling of lacerating its way, or as if it were passing over an ulcerated surfaq|; 
no blood follows its withdrawal, and the patient does not bring up pus, or pus 
and blood, though there may bo copious mucous discharge. There is no 
materia] enlargement of the neck, no swelling of the cervical gland, no sign of 
the cancerous cachexia’. 

8. Cancerous Stricture. —In the malignant or cancerous stricture the 
instrument seems to pass over a rough and 
ulcerated surface, its introduction is fol¬ 
lowed by blood, and the patient coughs up 
blood, or blood and pus, mixed often with 
shreds of tissue—conditions all indicating 
a loss of substance (Fig, 640). There 
is also, generally, an ovoid or elongated 
swelling at the root of the neck ; the 
neighbouring glands may be affected; 
there may be cancerous tumours elsewhere; 
and the symptoms of the cancerous ca¬ 
chexia may be present. A fibrous strictm-e 
may, however, and very commonly does, 
degenerate into a malignant one—into 
epithelioma, though, perhaps, not into 
scirrhus or encephaloid. The special 
causes of cancer of the oesophagus are 
not known. 

Treatment, —The treatment of stric¬ 
ture of the oesoi)hagus will depend upon 
its nature. In the hijHtfrical variety, the 
occasional introduction of a full-sized 
«e8ophagus-bougie,the application of bella¬ 
donna to the neck, and antihysterical treat¬ 
ment generally, iron, aloetics, douches, and 
diverting the patient’s mind from her 
malady, are the means to be employed, 
advantageously employed large does of assafoetida. 

The treatment of organic stxictnre is more difficult. In it eare should be 
taken that the patient is principally kept upon nutritious slops, or upon meat 
that has been well chopped up, as larger fragments are apt to become impacted 
at the seat of constriction. The difficulty in deglutition will, however, gra¬ 
dually increase, the patient being unable to swallow solids, then being reduced 
to pulpy food, and atjast to liquid. After a time, he will not even be able to 
swallow these ; and then it becomes necessary for the Surgeon to feed him by 
the introduction of a elastic catheter through the stricture, and the injec¬ 
tion of a sufficient quantity of liquid o| semi-pultaceous nourishment into the 
stomach twice a da^. After a few weeks, the irritation induced by the repeated 
introduction of the catheter will render its passage more and more difficult. 



Fig C40.—Kiiithelioiuaof Pharj’nxnndUisojiIiagus 
uauBing Stricture. 

In such cases, Garrod has very 
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until at last it becomes impossible to get it through the constriction. The 
patient may still be kept alive for some weeks by nutritive enemata, but at 
last dies of exhaustion and starvation. Even in cancerous stricture of the 
oesophagus, death seldom occurs by secondary deposits, or by constitutional 
contamination, but in the way just pointed out. In some cases the disease 
extends to the posterior part of the larynx, the mucous membrane covering the 
arytenoid cartilages and the epiglottis becomes involved, laryngeal stridor and 
dyspnoea ensue, and death may result from laryngeal spasm, unless life be 
prolonged by tracheotomy, which in most eases becomes necessary. 

Such is the miserable course and termination of an organic stricture of the 
oesophagus. But the question now presents itself, can nothing be done to cure 
or even arrest this disease ? 

The PaJJiative Treatment that is usually adopted in these cases consists 
in the introduction of bougies, and an attempt to thus dilate the stricture 
exactly as in the case of a constriction of the urethra. In introducing bougies 
into the strictured part of the oesophagus, there is, however, often a good deal 
of difficulty in making the point of the instrument enter the narrowed portion 
of the can^. This is more particularly the case when the constriction com¬ 
mences suddenly ; the oesophagus, as is frequently the case, being dilated into 
a iK)uch-bke sac above it, in which the food is apt to lodge, and the end of 
the instrument to be arrested, and at the bottom of which a narrow orifice 
exists, leading into the lower portion of the canal. In these cases, much 
patience and care may be required in overcoming the difficulty. Besides the 
ordinary dilatation by gradually increasing the size of the instruments used, I 
have in some cases seen temporary benefit result from the use of a catheter, 
surrounded by a tube of vulcanised India-rubber, which admitted of dilatation 
by the injection of water or air when introduced through the stricture; or from 
the employment of a tubular instrument, by passing a long small-sized bougie 
through the constriction, and then slipping a gum-elastic catheter with a rounded 
terminal aperture over it. It is needless to observe that, in the treatment of 
stricture of the oesophagus with bougies, no force should be used, lest the walls 
of the canal be perforated. 

From these means temporary relief may result in some cases ; but can an 
oesophageal stricture be thus cured ? I believe not. If the stricture were 
ordinarily fibrous, as in the urethra, a cure might possibly be expected. But 
this form of oesophageal constriction must be excessively rare; and if the 
disease can be made out to be malignant, but little good, and most probajjly 
much harm, will result from the irritation of dilating instruments. We may, 
therefore, employ dilatation as a means of temporary benefit, but not with tho 
hope of effecting a cure. Should the stricture at last become so tight as no 
longer to allow the catheter to be passed, and food to be thus injected into tho 
stomach, the patient must inevitably die of inanition, unless kept alive by 
nutritive enemata. By these means I have known life prolonged, by a frail 
tenure it is true, for many weeks. In such cases it is an interestii^ physio¬ 
logical feet that, although the patients may continue to be moderately well 
nourished, and do not feel the pangs of hunger, they suffer excessively from 
thirst. 

surgery no resource in those cases in which the stricture has become 
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impermeable, and in- which neither food can be swallowed nor a catheter 
passed, and in which, consequently, the most miserable death, death by starva¬ 
tion, is impending ? In such cases it has been proposed by S^dillot, to open 
the stomach by an incision through the abdominal walls, and thus directly 
introduce food into the organ. This operation has been practised several times 
by Sddillot, Fenger of Copenhagen, Forster, and others. S6dillot, who has 
given it the name of Gastrostomy, lays doum the following rules' for its 
performance. 

Operation of Oastrostomy. —The patient lying on his back, the Sui^eon, 
who stands on the right side, makes a crucial incision, each limb of which is 
about an inch and a half in length, on the left side of the mesial line of the 
abdomen, two fingers’ breadth to the inner side of the costal cartilages, and 
about one-third nearer to the ensiform cartilage than to the mnbilicm ; having 
previously satisfied himself by percussion and palpation that the liver is not 
in his way. The dissection is carried through the abdominal wall, and the 
peritoneum is opened. The Surgeon then feels with the left index finger for 
the left border of the Ih'^er; by following this upwards, the stomach is reached. 
This organ is then seized with forceps, drawn forwards and examined, so that 
its identity may be established. By means of three or four points of suture, 
the anterior wall of the organ is then fixed to the edges of the aperture in the 
integuments, and an opening is made into it about midway between its two 
extremities, and a little above the lower margin. Nutritive injections must 
not bo made into the artificial opening for the first few days ; not, in fact, until 
consolidation of the Avail of the stomach to the parietal peritoneum has been 
secured, and a fistulous opening thus fairly established. This must be kept 
patent by properly adapted silver tubes, through which the nutritiA'e injections 
are to be made. 

The value of this operation has as yet to be determined by experience. In but 
few cases in Avhich it has hitherto been done has it succeeded in adding much, if 
anything, to the prolongation of life. In reasoning upon it, two objections 
present themselves. First, there is the great and immediate danger of destroy¬ 
ing life outright by the induction of peritonitis ; though it is by no means 
impossible that the tendency to abdominal inflammation may be lessened by 
the previous starvation of the patient. But supposing this risk to be over¬ 
come, what is gained by the artificial opening ? It is true that through it the 
patient might bo nourished ; but, as every idiopathic stricture of the oesophagus 
is either from the first of a cancerous character, or eventually assumes a malig¬ 
nant action, of what advantage is it to endeavour to prolong a precarious 
existence, which must in a few weeks or months be cut short by the unchecked 
progress of a malignant disease ? Would not the immediate danger of the 
operation much more than counteract all good to be eventually derived 
from it ? 

There is, hcAA'cver, one class of oesophageal strictures which are of the most 
obstinate character, and rapidly fatal by simple occlusion of the tube, without 
any tendency to malignancy. These are the constrictions that result from the 
svfalloAving of corrosive liquids, whether acid or alkaline. In such cases as 
these, in which speedy death by starvation is inevitable, I think that recourse 
might Avith propriety be had to the operation of gastrostomy. 
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SIBBABBS OB THB tJLBTNX. 

The larynx may be the seat of a great variety of morbid conditions. Acute, 
•codematous, and follicular inflammation ; ulcerations and chronic thickenings 
of the mucous membrane ; inflammation and necrosis of its cartilages ; and 
the formation of tumours or polypoid growths in its interior, may all occur. 

Laryngoscope. —It is, of the utmost importance in the diagnosis, and for the 
proper treatment of many of these affections, that a view should be obtained 
of the parts that are the seat of disease. This can only be done by means of 
the l^aryugoscope. 

The introduction of this instriiment into practice and its perfection have been 
a work of time. 

It appears to have been i 4 ventod and first used in 1820, by Babingtoii, 
who, under the term “ GHottiscope,” described fin instrument consisting of a 
•Bmall mirror fixed to a wire shank, which, being placed against the palate 
whilst the tongue was held down, enabled him to view the glottis and upper 
part of the larynx; more especially when he illuminated these parts by 
throwing reflected light upon them from a mirror held in his left hand. 
Liston, Trousseau, and Avery, all made attempts in the same direction. But 
it was the celebrated singer Garcia, who, by throwing the sun’s rays into 
the back of his mouth fi’om a mirror held in his left hand, and then introducing 
•a dentist’s reflector into his mouth, saw the image of his own laiynx and 
studied its movements in the reflection of the looking-glass. Hitherto, however, 
laryngoscopy had not been employed in the study and diagnosis of diseases of 
the larynx, and it is undoubtedly to Czermak that the merit is due of having 
been the first to make this application of the art. 

The laryngoscope essentially consists of two instruments, a reflector (Fig. fill), 
which maybe attached by an elastic band to the Smgeon’s forehead, and a miiror 
'(Fig. fi42), which is hold in his right or left hand, accoi’ding to circumstances. 

The mode of application !md of use is extremely simple, and is illustrated in 
Fig. (541. The patient sits with his back to a good light; that of the sun does 
very well if it can be obtained; but usually artificial light has to be employed. 
This may be obtained from a moderator or paraffin lamp. The flame of the 
larap should be a little above the level of the patient’s ear. The Surgeon, 
facing tlie light, arranges the mirror in such a way that, whilst both he and the 
' patient are in easy positions, a well defined circle of light coi ers the patient’s 
mouth. If, as in many arrangements, the min*or be over one eye of the 
Smgeon, he must so place it that he sees clearly through the hole in the centre, 
and can consequently employ both eyes in examining the throat. The patient 
now having the head very slightly inclined backward, opens his month and 
puts out his tongue. The Surgeon grasps the tip of the tongue gently between 
the fore-finger and thumb of Ins left hand, covered by a cloth or pocket-hand¬ 
kerchief. He must he careftil not to drag on the tongue, but merely to hold it 
steady; and this is best accomplished by resting the fore-finger on the patient’s 
chin. He now takes the small mirror and warms it over the lamp, so that the 
patient’s bjceath may not condense on it and obscure the image of the larynx. 
Having warmed it till lie sees the cloud of condensed moisture from the lamp 
disaj^ar, he tests it i^ainst his own cheek to feel that it is not too hot, and 
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then introduces it in the following way. The handle being held like a pen, 
and rather to the left side of the patient’s mouth, the mirror is passed in care¬ 
fully, having its surface parallel to the dorsum of the tongue, until the tip of 
the uvula rests on its back, and is pushed slightly backwards and upwards 
by it. Care must bo taken, in doing this, that the reflecting surface does not 
touch the tongue, and so become dirtied, and that the mirror is not passed so 



far as to touch the back of the pharynx, which in most patients would cause 
ail effort at swallowing. The mirror being in the positiomabovc descrilxjd, the 
Sui^eon will, if he see anything, ^ iew the back of the phaiynx reflected on its 
surface ; but, by gently and steadily raising his hand, so as to render the angle 
formed by the surface of the mirror with the patient’s body about half a right 





Ki;;. -TUrimt, Mirrar. 



angle, he wiU bring the opening of the glottis into view. By raising the hand 
still a little further, he can examine the epiglottis and the root of the tongue. 
It must be remember^ that the image thus produced is reversed in the antero¬ 
posterior direction, the parts that appear anterior on the mirror being really 
posterior ; while in the transverse direction there is no reversal. 

When the Surgeon requires both hands, as in the application of caustics or 
in the removal of growths or foreign bodies, the patient must be made to hold 
his own tongue, or it must be held by an assistant. The Surgeon then holds 
the mirror in his left hand, and the instrument he is using in the throat 
in his light. Sometimes view of the larynx is obscured by the patient 
obstinately arching the tongue in the month. It must then be held down by 
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a spatula. In some patients, the fauces axe so irritable that the slightest touch 
causes violent retching. This may be allayed by sucking ice for a short' time 
before the laryngoscope is employed. 

LAEYNGiTis.'^Inflammation of the larynx principally occurs in adults, from 
exposure to cold, to the infection of erysipelas, or to the general occasioning 
causes of the low forms of inflammation. It diflbrs essentially from the croup 
of children, which is attended by an albuminous exudation, and spreads down¬ 
wards into the bronchi; whilst in laryngitis there is no cflusion of plastic matter, 
and the disease is confined to the larynx itself. Laryngitis may not only be of 
an acute or a chronic kind, but the Jicute form likewise presents two distinct 
varieties, according to the parts affected, the cause from which it arises, and 
the condition of constitution in which it occurs : in one, the true Acute 
Ibaryngitie, the inflamuiation is chiefly seated in the mucous membrane ; in 
the other, the CEidematons I^ajrsrugitis, the affection chiefly occurs in the 
submucous areolar tissue, within and around the larynx. 

In all inflammatory affections of the larynx, whether acute or chronic, there 
is great danger to life ; the rima glottidis, that narrow chink through which 
all the air destined for respiration must enter, becomes readily occluded, and 
asphyxia consequently results. This may happen either by the swelling of 
the lips of the glottis, from the effusion of plastic matter within or upon them ; 
or by the occurrence of spasm in the laiynx ; indeed, there is always more or 
less spasm conjoined with all the inflammatory affections of this part of the 
air-tube; and this spasm, being superadded to already existing mechanical 
occlusion, commonly proves fatal. These laryngeal spasms do not at first recur 
oftener than at intervals of half an hour or an hour; but as the disease advances 
they become more frequent, and in any one of them the patient may be carried 
off. It is of importance to bear in mind that death may occur in these cases, 
although a considerable portion of the cavity of the larynx continue free. Thus 
Cheyne states that there are always in croup at least three-eighths of the cavity 
of tbe larynx open for the transmission of air; and that death must conse¬ 
quently result from some other cause than mere mechanical obstruction. This 
freedom from permanent occihsion commonly occurs in cases of laryngitis; 
and the immediate cause of death in the majority of instances appears to be 
spasm, conjoined with defective arterialisation of the blood, which, becoming 
dark and poisonous, causes congestion of the lungs or brain, and thus low 
pneumonia and convulsions. 

Acute ^arsrugitis.—The Symptoms are those of local inflammatory action 
of an acute kind, conjoined with those of interference with the proper admis¬ 
sion of air to the lungs. The mucous membrane is the part principally 
inflamed, and but little effusion takes place under it; hence the ^mptoms 
are not always indicative of such early or intense interference with respi¬ 
ration, as is met with in the oedematous form of the disease. In acute 
laryngitis there are pain and tenderness on pressing upon the la^ix, more 
espemad^ about tshe pomum Adami. The voice at first is harsh and roi%h> 
th^ staidulbns or sonorous; and deglutition becomes difficult. .There 
is. of frothy mucus, sometimes tinged with blood. With the 

ig^fUgoscope th»; pU»nsely injected state of th| mucous inembrane of the 
, litiytUE can be seem; Imt this is not accomplished without difficulty, , j)artly 



(EDEMATOUS LARYNGITIS. 


547 


from tjie irritability of the fauces, and partly from the large amount of tenacious 
mucus which usually surrounds the glottis. The difficulty in swallowing is 
often at first the most prominent symptom, and continues throughout; dyspnoea, 
•often of a spasmodic character, then appears, the lips becoming livid, the 
featm-es pale and bedewed with perspiration, the eyes watery and bloodshot, 
and the respiratory muscles being called into violent action ; the nostrils are 
dilated j gasping efforts at breathing, and sudden fits of increased difficulty 
in inspiring come on ; at the same time the pulse becomes feeble, though it 
continues rapid ; and, unless efficiently relieved, the patient will speedily sink. 
When it proves fatal, the acute usually runs into the cedematous form oY 
laryngitis. 

Treatment .—The treatruent should be actively antiphlogistic. No time 
must be lost, otherwise the patient will fall into a hopeless state of asphyxia. 
Free blood-letting, the application of an abundant supply of leeches to the 
larynx, and the administration of calomel in large doses, with antimonials, 
must be employed. If, notwithstanding the administration of these remedies, 
the difficulty in respiration continue to increase, the windpipe must be opened 
before the lungs and brain become irretrievably engorged. It is no easy matter 
to determine when it is no longer prudent to trust to active antiphlogistic 
treatment, and when recourse should be had to operation ; indeed, the deter¬ 
mination of this point may be considered as one of the nicest questions in 
surgery. As a general rule it may be stated that if, notwithstanding the 
antiphlogistic means above indicated, the dyspnoea become gradually more 
urgent, and the paroxysms of spasmodic difficulty of breathing more frequent 
and severe, then no time should be lost in the performance of the operation, 
for however short a period the disease may have existed. I can truly say that 
I have seen several cases lost by delaying the performance of this operation, 
but never one by opening the windpipe too early. Indeed, if the opening be 
even made somewhat early, I do not think that much if any harm results, as 
the larynx is thereby set at ease; and, on the laryngitis being subdued by the 
•continuance of proper treatment, the aperture, which has simply served as a. 
breathing-hole, may bo allowed to close by. granulation. 

OBdematons Iiaryngitis is seated chiefly, if not entirely, in the submucous 
areolar tissue, and frequently comes on in the course of chronic affections of 
the larynx. It may, however, be of a distinctly erysijtelatous character, occur¬ 
ring as the result of exposure to infection, or to atmospheric vicissitudes. In 
fact, in many cases it appears to be at times epidemic, and in its pathological 
■conditions resembles closely phlegmonous erysipelas of the part; the mucous 
membrane becoming red, pulpy, and swollen, and the areolar tissue lying 
beneath it infiltrated with semi-puriform plastic matter. In this form of the 
disease, the fauces are reddened, dusky and swollen ; there is much and early 
dyspnoea ; the voice becomes hoarse, rough, and speedily extinct j deglutition 
becomes very difficult; and, on passing the finger over the back of the tongue, 
the epiglottis will be felt rigid and turgid. There may be some degree of 
tenderness about tibe larynx ; but the local symptoms, which are, less acut^ 
are attended by a greater amount of dyspnoea than in the , acute form of laryn¬ 
gitis. The dyspnoea is usually peculiar in character in the intervals between 
th* spasms, wlnspiration is always more or less difficult, as the swollen and. 
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asdematous parts Ml together in a valve-like manner over the opening of 
tiie glottis. Expiration is, on the other hand, comparatively easy. In oedema- 
tons laryngitis there is also a good deal of spasm associated with the local 
turgescence. The spasms sometimes come on early, and carry off the patient 
at once. They are very apt to be brought on by speaking or swallowing; but, 
as the disease advances, the dyspnoea may become more continuous, with great 
restlessness, a quick, small pulse, and convulsive breathing, the countenance 
being pale, sunken, and clammy, and the eye dull. Stupor at length super¬ 
venes, and speedily terminates in death. 

The oedematous infiltration in this form of laryngitis is principally confined to 
the submucous areolar tissue around the epiglottis, at the margins of the glottis, 
and to that which lies at the back of the thyroid cartilage. In these situations 
the tissue is distended Avith sero-plastic fluid, of an opalescent 
appearance, so as almost completely to occlude the rima 
glottidis (Fig. G43). It is a pathological fact of much 
importance, that this effusion never extends beloAV the true- 
vocal cords, being limited at this point by the direct adSesion 
of the mucous membrane to the subjacent fibrous tissue, 
A\dthout the intervention of any areolar membrane. 

Diagnosis .—-It is of great importance to make the diagno¬ 
sis betw'cen the tAvo forms of laryngitis. In the acute variety 
of the disease, antiphlogistic treatment is of great moment; 
in the oedematous form it is comparatively useless, for here 
effusion sets in early, and nothing is left for the Surgeon 
but to open the air-passage, so as to give the patient breath¬ 
ing-room, whilst the disease is being subdued. The laryngo¬ 
scope is of the greatest use in arriAung at a correct diagnosis. 
It is somewhat difficult to use in these cases, especially if 
there be much dyspnoea, but supposing even a momentary 
glance be obtained of the opening of the glottis, the condition 
depicted in Fig. (!43 may readily be recognised. In addition to this, the 
epidemic character of the affection, the absence of much pain in the larynx, 
and the dusky-red and swollen fauces, will point to the oedematous variety. 
Then, also, the effect of antiphlogistic treatment should be taken into account. 
If, after its active employment, no alleviation of the symptoms occur, it is only 
reasonable to suppose that the obstruction to breathing is owing rather to a 
purely mechanical obstacle than to simple inflammation. 

Treatment .—^The treatment of oedematous laryngitis must be antiphlogistic 
though the constitution will not usually bear any very active measures. 
Ijeeching under the jaws and Over the larynx, with the administration of anti- 
moniate and salines, will be especially serviceable. In m^ny cases, scarifi¬ 
cation Adth a hernia-knife or probe-pointed bistoury about the root of the 
epiglottis, the aides of the glottis, and the back of the thyfoid cartilage, Avill 
be foand the most ready means of unloading the infiltrated mucous membrane. 

■ trperatimi of scarification may be more accurately performed by using the 
bu^geal lancet, whilst the glottis is brought into view by the use of the laryngo- 
:,%!)6pe. In these cases, however, it is especially necessary to open the windpipe 
before it is too late, and the lungs have become engorged. Afterbhe proper em- 
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ployment of the means that have 'been indicated and their failure, the less delay 
there is in opening the air-passage through the crico-thyroid membrane, the 
better. The Surgeon should not wait until extreme and continuous dyspnoea 
has set in; this may never occur, the difficulty in breathing being rather 
spasmodic than continuous, and in one of the spasms of dyspnoea life may 
suddenly become extinct. The lungs may become fatally coi^ested', if the 
difficulty in breathing be allowed to continue too long. The operation adds 
but little to the patient’s danger, but the increased risk is immense if it be 
delayed to an advanced period. Not unfrequently this operation is delayed 
until too late-; there is, I think, more risk of doing this than of opening the 
windpipe too early. When once dyspnoea with laryngeal spasm has fairly set 
in, every moment is precious, and the patient may at any time be carried 
off by the recurrence of the spasmodic seizures. The patient does not die 
gradually asphyxiated, but is suddenly seized with a spasm that terminates 
his existence. 

If the oedematous laryngitis become chronic, sloughing and putrid suppura¬ 
tion ^f the submucous areolar tissue may occur, as in phlegmonous erysipelas 
of other parts of the body, and the patient may die partly from asphyxia and 
partly from typhoid symptoms, with putridity of the breath and mouth. In 
these cases the administration of stimulants and tonics, more particularly 
port wine and bark, with free sponging of the part with a strong solution of 
nitrate of silver, will be urgently required. 

Chronic laryngitis. —The larynx is liable to various chronic diseases of a 
serious character, some of which arc incurable, leaving a permanent impair¬ 
ment of the vocal and other functions of the larynx. Those affections present 
great variety: and many give rise to Aplvonia, or loss of voice. Chronic 
laryngitis may arise from cold in relaxed and debilitated subjects, or after pro¬ 
longed over-exertion of the voice in speaking or singing. This form is common 
amongst clergymen, and hence is familiarly known as the Clergyman's Sore- 
Throat ; it is also of frequent occurrence amongst singers, but may be met 
with among all classes of the community. Other forms arise from deposit of 
tuljercle, or in connexion with tubercular disease of the lungs ; and otfiers, 
again, as the result of syphilis. In fact, so common are these two causes, that 
in all cases of chronic laryngitis not arising as the direct result of over-exertion 
of the voice, one or the other of these diseases should be suspected ajid care¬ 
fully searched for. 

In simple chronic laryixgitis the voice at first becomes hoarse, and after¬ 
wards reduced to a whisper. There is an increased secretion of mucus, and 
the patient is constantly troubled by a tickling or spasmodic cough, and at the 
same time there is usually a feeling as if there were some constant cause of irrita¬ 
tion in the throat, attended by a desire to cough up and expectorate. Examina¬ 
tion, by means of the laryngoscope, shows the mucous membrane of the throat 
congested, relax^, and thickened. The true vocal cords have lost their sharp 
edges, and are somewhat rounded, and' at the same time, instead of the pure 
white colour xiatnral to them, they are usually of a pink tint. Occasionally small 
wart-like growths may ap|%ar on the vocal cords or elsewhere, as the result of 
simple chronic laryngitis. 

In the tubercular variety the symptoms are at first much the same as in the 
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simple : but as the disease advances, the expectoration becomes more and more 
puriform, the cough increases, the patient emaciates, is affected with night 
sweats, and at last sinks and dies. This variety is often spoken of as Larijmieal 
Fhthms. In this form of the disease, a marked feature, as seen by the laryn¬ 
goscope, is the rounded thickening of the arytmnoid cartilages,, accompanied 
by a siniilar condition of the arytmno-epiglottidean folds of mucous membrane. 
Patches of ulceration, often ha'vdng a white or a yellowish surface, form later 
in these parts. The epiglottis is usually congested, but not extensively 
ulcerated. Ulceration and thickening of the vocal cords are also common. 
When the affection is at all advanced, disease of the lungs is almost invariably 
present, and it is only in rare cases that the larynx is affected first. 

In the syphiliiw variety the symptoms much resemble the tubercular, but 
the constitutional condition is different, and the lungs remain healthy. The 
laryngoscope shows us also that the local appearances are not exactly the 
same. The epiglottis is often extensiA’ely affected, in some cases being com- 
ifietely destroyed. The swollen romidcd condition of the tips of the arytmnoid 
cartilages, common in tubercular laryngitis, is not so marked. At tlie same 
time the ulceration frequently extends to the pharynx, and ulceration, or the 
scars of old ulcers, may be seen on the tonsils. The vocal cords are often liore 
or less completely destroyed, and not unfrequently the disease leads to necrosis 
of the laryngeal cartilages (see p. 558). The syphilitic form of ulceration 
gives rise in many cases to narrowing of the glottis, and tracheotomy is much 
more frequently required in this variety than in the tubercular. 

Diagnosis. —Examination of the larynx by means of the laryngoscope Avill 
always serve to i)oint out the true nature of the affection, and to prevent its 
being confounded with chronic bronchitis or catan-hal attacks ; and attention 
to the points above indicated, with a careful inquiry into the constitutional 
condition of the patient, together with a stethoscopic examination of the 
chest, will usually determine the A'ariety of the disease from Avhich he is 
suffering. 

Treatment. —The treatment of the various chronic inflammations of the 
% 

mucous membrane of the pharynx and larynx requires to bo conducted by 
careful regulation of the general health and selection of climate, avoidance 
of exposure to cold, and attention to digestion; and especially by the local 
application of A'arious astringent A’egetable and metallic solutions. 

In the milder forms of the disease, a saturated solution of tannin or glyce¬ 
rine, applied by means of a camel’s hair brush or a sponge-probang, Avill be 
found useful. In many cases the best results folloAA’^ the inhalation of solutions 
of tannin or sulphate of zinc in a “ pulverised ” form, applied by means of the 
ordinary spray-douche, such as is used for procuring anaesthesia by the local 
application of ether. But of aU these astringents none equals in A^aluc the 
topical appliaation of a solution of the nitrate of silver, which may 
almost be looked upon as q)ecific in the simpler forms of this disease. 

The practice of treating chronic disease of the larynx by the application of 
a strong solution of the nitrate of silver is by no means of recent origin. 
Many years ago it was employed by Sir 0. Bell; and before him Bretonneau 
applied the solution in these cases by means of a sponge attached to a piece of 
whale-bone. Of late years this practice has been brought very prominently 
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before the profession Trousseau, and by the American Surgeons, especially 
Horace Green and J. Warren. 

Of the great value of this treatment in laryngeal disease, there can be no 
doubt. I believe it to be almost impossible to bring deeply seated and very 
chronic inflammatory or ulcerative affections of this part of the air-passages to 
a satisfactory termination by any other means, ^’hc mode of application that 
is the simplest and is very effectual, consists in depressing the tongue with a 
proper spatula, and then passing a throat-sponge, consisting of a small piece of 
this material firmly attached to a curved whale-bone stick (Fig. (544), and 
saturated with a solution of nitrate of silver, down to the parts that are 
diseased, so that the liquid may be applied to the whole of the affected surfaces. 
By the help of the laryngoscoj)e, the solution may be veiy accurately applied 
to the inflamed part by means of a large camel’s-hair i>encil, firmly attached to a 
piece of wire bent to the proper angle, and sot in a bundle. This solution 



sliould \’ary in strength from hall’ a drachm to a drachm of the salt to an ounce 
of distilled water ; most commonly, the latter strength will be most useful. 
This plan of treatment has been much practised of late years in this country, 
and with considerable success in a large number of cases. Some of its advo¬ 
cates, however, not content Avith curing in this way disease that is visibly 
seated in the throat, state that the morbid Action extends down the trachea 
into the bronchi, and that it is necessary to follow it in these situations. 
They accordingly speak of passing the probang or brush between and beyond 
the vocal cords, and of sponging and mopping out the interior of the larynx 
and the lower parts of the air-tube, and of applying the caustic solution to 
them, as il‘ this were a proceeding that could be adopted with as little difficulty 
SIS passing the sponge into the nares. I. cannot believe, however, that this 
practice, though commonly spoken about and professedly emidoyed, is ever in 
icality earned out. Any one acquainted with the physiology of the larynx 
knows how acutely sensith’e it is, and hoAV it resists the introduction of any 
foreign body by the most Anolcnt spasmodic fits of coughing, in its normal 
state ; and any Surgeon who has seen the effects resulting from the fair and 
complete inhalation of a drop or tAV'o of solution of nitrate of silver in a morbid 
and irritable condition of this tube, must feel sure that no sponge saturated 
with a solution of this caustic could ever have been thrust down ^tween and 
Ixiyond the vocal cords into the trachea and bronchi. 

The utmost that can be done is that, guided by the laryngoscope, a small 
brush may be momentarily passed between the vocal cords, but the spasm so 
caused renders it impossible to do more. Other instruments have also been 
passed Ixjyond the true cords, and warty growths have been in this way removed 
from the cords themselves ; but the moment they are touched, spasm occurs. 
The most that can be done is a sudden touch of a brush or snatch with a 
forceps or loop of wire. Any more deliberate proceeding is impossible. 

Inhalation of the Nitrate of Silver in Powder is most conveniently 
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done by mixing ifc, in proper proportions, with some innocuous impalpable 
powder, such as ground and dried sugai’. The strength may vary; one part 
of nitrate of silver being mixed with twelve, sixteen, or twenty of sugar. A 
small quantity of the powder so prepared should be put into the end of a 
thick glass tube, which has been bent nearly at right angles, about one inch 
from its extremity. The Surgeon, placing his finger over the orifice of the 
straight part of the tube, caiTies the bent end behind the tongue, over the 
epiglottis ; he then directs the patient to make a sudden inspiration, and at 
the moment of his doing so takes away his thumb, so as to allow the powder 
to be drawn out of the tube and into the air-passages along with the current 
of inspired air. In this way the nitrate of silver may, in some cases, be very 
conveniently applied to the whole of the affected mucous surfaces without the 
irritation produced, by the friction of the sponge. 

Ii^eotioxi of the Solution of Ifitrate of Silver may easily be done by 
means of the instrument that is here delineated (Fig. Mi)), and which I have 



had constructed for this purpose. It consists of a silver tube, perforated at 
the end, and having a small piston moving in it with a sponge attached to 
its lower surface. The instrument is charged by dipping the end in the solu¬ 
tion, and then drawing back the piston-rod. It is then j)assed into the 
pharynx, or between the lips of*the glottis, and the fluid is injected into the 
air-passages or upon the inflamed surfiices in a number of fine streams, by 
pushing down the piston and compressing the sponge. TJy raeiuxs of this 
laryngeal syringe the nitrate of silver can be applied to any part of the 
pharynx, without irritating the tender mucous membrane by the contact of a 
rough body ; and, by applying its nozzle to or between the lips of the glottis, 
the fluid may be readily thrown down into the interior of the larynx with the 
greatest certainty and ease. In those cases in w'hich it is wished to apply the 
solution of the nitrate of silver to the air-passage, I greatly prefer using this 
simple instrument to the ordinary sponge, the mere pressure of w'hich upon a 
tender mucous surfiice may be a source of irritation. When the mucous 
membrane behind the velum, or that of the posterior nares, is affected, the 
solution may readily be applied to these parts by turning the end of the 
instrument upwards, and then injecting it directly on to the affected 
surfaces. 

In whatever way the caustic is used, its appheation should be repeated about 
every second or third day, in order to insure its full effects. In some instances, 
however, advantages may be obtained by using it every day ; in others, again, 
a longer interval is required than that just stated. 

&MTiltB of 4!Slironic ZAxyngitis. —In the more advanced forms of chronic 
disease of the larynx, the submucous areolar tissue Ijecomes infiltrated with 
Plastic Deposite. The mucous membrane itself becomes swollen, congested, 
and ulcerated in patches ; vegetations form, perhaps, at some parts, and deep 
ulc^tion takes place at others, so that the whole surface becomes irregular 
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aud loses its natural smootliness. These morbid appearances are not confined 
to any one part of the larynx, but may occupy any portion of that organ above 
the vocal coi'ds. The large plane of mucous membrane covering the arytmnoid 
and the posterior part of the thyroid cartilages especially becomes involved. 
The epiglottis becomes thickened and rigid, and the rima glottidisis narrowed. 
The pharyngeal mucons membrane becomes implicated, respiration is croupy, 
stridulous, and harsh, deglutition difficnlt, and there is abimdant muco-puru- 
lent expectoration, and wasting of the body. These diseases are often of 
syphilitic origin, and, after continuing lor some length of time, give rise to 
hoarseness, cough, shortness of breath, a pale, pasty, and oedematous look about 
■the face, with sufiused eyes and constant difficulty in breathing. In these 
•circumstances there is a constant tendency to acute inflammation supervening 
on the chronic laryngeal disease ; and the affection commonly proves fatal by 
the induction of oedema glottidis, often coming on with great rapidity. 

Necrosis of the Cartilages of the Iiaxynz not unfrequcntly happens 
in the more advanced forms of this affection, attended by all the signs, consti¬ 
tutional and local, of the so-called Laryngeal Phlhisis, and by the expecto¬ 
ration of large quantities of fetid puriform sputa, often streaked with blood, 
and occasionally containing msisses of the necrosed and disintegrated cartilage. 
In many Ciises Abscesses form outside the tube, and after much irritation 
and distress open externally ; and not unfrequcntly they ai'o met with to such 
an extent, as to undermine and disorganise the greater portion of the tissues 
of the anterior part of the neck. 'Where they corresjjond to the necrosed 
patches of cartilage, they gi vc rise to aerial listulm, through which bubbles 
of air escape during respiration. 

TreaUmnl .—In the treatment of those more severe diseases of the larynx, 
the daily application of nitrate of silver will be found of great benefit. It 
should be j'reely applied to or injected upon the mucous membrane about the 
epiglottis, within the lips of the glottis, and more especially that loose and 
filamentous tissue which is extended over the back of the thyroid cartilage, 
mid w’hich is commonly the seat of much chronic inntation, and the chief 
source of the muco-puriform discharge. At the same time, the internal ad¬ 
ministration of bichloride of mercury with sarsaparilla wdll often be found of 
great service, more particularly in those cases in which the disease is of a 
syphilitic character ; the patient being kept in a regulated temperature, not 
idlowed to exert his voice, and avoiding all laborious exertion. In cases of 
long-standing and otherwise aiijiareutly incurable laryngeal disease, accom¬ 
panied by ulceration of the mucous membrane, chronic muco-purulent dis¬ 
charge, loss or modification of voice, and wasting—in fact, in that condition 
termed laryngeal phthisis,—^it has been proposed by Bryant to perform 
tracheotomy with the view of .giying the diseased organ rest, and thus giving 
time and opportunity for the inflamed and ulcerated mucous membrane to 
heal; the operation being performed here, not for the relief of laryngeal 
obstruction, or with the view of rescuing the patient from impending death 
from asphyxia, but with the object of aiding other curative means in an other¬ 
wise intractable disease. This suggestion appears to be founded on sound 
pathological principles, and is of peculiar importance when wc consider that 
patients suffering from chronic laryngeal disease are never safe from the 
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sudden supervention of oedema glottidis. ^Vhenover acute inflammation 
supervenes in these cases, with a tendency to oedema about the glottis, the 
jMiticnt should be narrowly watched, as ho may readily be carried olf by the 
sudden swelling of the lips of the rima, or by the supervention of spasm. In 
cases of this kind, the air-passage may be required to be opened to • allow 
respiration to be carried on ; and this operation must not be delayed until such 
time as the patient falls into an asphyxial condition. 

Nkrvou.s Ajtections of Tirn IjARYxx occur both in childrcir and in adults. 
In children the affection, commonly called Spasmodic Croup, comes on sud¬ 
denly and runs its coni’sc with great rapidity. The child is seized, often 
without prenous warning, with difficulty in Vireathing, uses violent efforts to 
inspire, becomes black in the face and convulsed, and may die iKjfore anything 
can be done for his relief. In other instances he gapes and gasps a few times, 
and eventually recovers himself Avith a long deep-drawn Avhooping inspiration. 
In cases of this kind, the Treatment at the time of the fits consists in dashing 
cold water in the face, in exposing the body to a current of cold air, and in 
using friction to the extremities. If aspliyxia occur, artificial respiration 
must be kept up either through an oj)cning made in the windpipe or by the 
mouth. 

In the adtdt, those siiasmodic affeccions of the huynx may come on either 
from pure hysteria, or from irritation of the laryngeal nerves by the pressure 
of tumours or aneurisms upon them. In other instances they arise from the 
presence of some local inflammatory mischief about the glottis. In the 
hysterical form of the affection the ordinary remedies for hysteria, together 
with cold douches, will be of essential seiwicc. In some cases, however, the 
obstruction to respiration is so great, that the Surgeon may almost think it 
necessary to liave recourse to operation. When the disease arises from irrita¬ 
tion to the trunks of the tierves, such a procedure is seldom justifiable, as the 
occiisioning cause is usually in itself of a fatal character. 

Extiuvatkax of TitE Lauynx.— -Billrotli has twn'co performed this opera¬ 
tion for cancer. The first case survived, the second died. The opei’ation has 
also been done by Langcnbeck, Schmidt, Heine, and Bottini. It appears to 
me to lie at best a barren triumph of surgical skill. If it be done to cure the 

patient of the cancer, it will necessarily fail in that 
oliject; if it Imj done to relievo him of sufferings 
arising from obstructions to breathing, im’tative cough, 
&c., then these objects would certainly bo mOro safely, 
and i>robably bo quite as eficctually attained by tra¬ 
cheotomy. 

Tumours or PoTjYRI occasionally form in the larynx. 
They are commonly granular, or small cauliflower- 
looking bodies, though they occasionally attain the size 
of a hazel-nut. In structure they are usually epithelial. 

Fig. 646.-w,Uhei.o.ua iu eventually may become can- 

Loryax. croid (J?ig. 646). They ueccssarily produce aphonia, 

interfere Avith respiration, and at last may give rise 
to asphyxia by obstructing the cavity of the larynx. 

These tumours, which formerly could neither be recognised with certainty 
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during life, nor treated effectually, hare in recent years not only had their 
existence demonstrated by means of the laryngoscope, but have been removed 
by Walker of Peterboroiigh, Gibb, G. Johnson, and Morell Mackenzie, in this, 
country, and by Moura-Bourouilloit of Paris, and other continental Surgeons. 
Gibb, in cases of this kind, succeeded in passing a loop of silver wire round the 
bases of two such growths, lying just within the true vocal cords, and then 
detaching them by drawing the wires through a steel cannula, and so tighten¬ 
ing the loop. This ingenious operation has been performed several times with 
the aid of the laryngoscope. Thyrotomy lias been performed in some cases. 
This operation consists in opening the trachea and introducing a trachea-tube, 
so as to enable the patient to breathe during the /operation and during the 
after-procedure. The crico-thyroid membrane is then punctured, the thyroid 
cartilage slit up exactly in the median line, and the growth thus extracted by 
what appears to be and is a formidable operation, but which has hitherto been 
attended by successful results. After the operation the parts are accurately 
bronglit together, and the traiheo-fvbe is retainHl until the patient can breathe 
through the glottis with ease. 
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OPERATIONS ON THE AIR-TUBE AND ON THE CHEST. 

fjAR-iNQOTOMY AND TRACHEOTOMY. 

The windpipe may 'either require to%e opened to allow the formation of a 
temporary breathing aiierture, in consequence of the (.ibstruction of the larynx 
by causes that are speedily removable ; or it may he necessary to establish a 
permanent opening in the air-passage in those forms of chronic laryngeal 
disease, in which the obstruction depends upon organic alterations of structure 
which are not remediable. 

Among the conditions recpiiring ieinporary aperture, may be mentioned all 
acute inilammatoiy affections of the larynx that give rise to obstructive oedema 
•of the glottis ; also traumatic conditions, such as the. impaction of masses of 
food in the gullet, inducing asjthyxia, and not capable of being immediately 
removed j ^alds of the rima glottidis ; the jjresencc^of foreign bodies in the air- 
passage ; and oedema of the glottis from wounds of the thyro-lbiyoid membrane. 

The establishment of & permanent aperture in the air-passage is especially 
required in chronic diseases of the larynx, attended by thickening (»f the mucous 
membrane, by abscess, or by necrosis of the cartilages—in fact, by any such 
eonditions as do not admit of removal ; so also, in cases of epiilielioraa or 
warty grow'th of the hu:ynx, a permanent ojicning below the obstructed point 
hiay be required. 

Opening the Windpipe in Croup and Diphtheria. —The question as to 
whether the windpipe should be oijened in cases of Croup has been much dis- 
•cuBsed. Were croup merely a disease of the larynx, and did death in it result 
from simpli^aryngcal obstruction, it would - doubtless often bti proper to per¬ 
form this Gyration. But in croup there are two distinct sources of danger : 
1, that arising from asphyxia dependent on laryngeal inflammation, obstruction 
by plastic deposits, and spasm ; and 2, that which is due to the extension of 
inflammatory action below the larynx into the bronchi and lungs. By 
tracheotomy -we can doubtless i*cmove so much of the danger as arises from 
the laryngeal obstruction, but we cannot remove that which is dependent on 
the often concomitant broncho-pneumonia. In this respect, the propriety of 
performing tracheotomy in the croup of children differs remarkably from the 
e-xpediency of having recourse to the same operation in the acute laryngitis of 
ndults, in which the lungs are rarely implicated to a serious extent. In fact, 
the question as to the performance of tracheotomy in the croup of children 
- must be answered by the amomit of l^ngeal asphyxia and the extent of 
pulmonary implication. If the child be in danger of death from uncom¬ 
plicated laryngeal inflammation, obstruction, and spasm, timely tracheotomy 
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will undoubtedly rescue it from this immediate danger, and will be a proper 
operation ; but, if extensive broncho-pulmonary inflammation already exist, it 
will be worse than useless, and should on no account be practised. A serious 
objection to the performance of tracheotomy in the croup of young children 
s, that it is by no means an easy operation or one devoid of immediate- 
danger, If chloroform be not given, the struggles and writhings of the child 
wilf materially einbari’ass the Surgeon in his attempts at opening the windpipe. 
But even if chloroform be administered, which should always be done when 
practicable, and this source of difficulty removed, there is, unless care betaken, 
no little danger of hajmoiThage ; and I have heard of several cases in which 
this has occurred to a fatal extent. Although, therefore, as a general rule, I 
fully agi'ee with Porter in reprobating ^is in ordinary cases of croup, yet cases, 
are doubtless occasionally met with, in which the disease is so clearly limited 
to the liirynx—the respiration being free throughout the lungs and bronchi—■ 
that the Surgeon may feel himself justified in endeavouring to save the little 
patient, struggling against overpowering asphyxia, by opening the windpiy)e. 
In several such caSes, to which I have been called by other practitioners, and 
which were apparently most favourable to the operation, I have considered 
myself justified in doing this, though rarely with ultimate success. I believe 
that the general experience of British Surgeons is unfavourable to the opera¬ 
tion. On the other hand the French Surgeons, and more particularly Trous¬ 
seau, are strenuous advocates for the performance of tracheotoiny in croup, and 
the operation is accordingly far more extensively practised in France than in 
this country. But even in Paris it is not a very successful procedure j thus it 
appears that, at the Hospital for Sick .Children in that city, the operation w'as 
performed in 215 cases in five years, and that of these only 47 were cured. 
Unless we assume that the disease, as occurring in Paris, is different Irom the 
fonn of croup we meet Avith here, it may fairly be doubted whether an openi- 
tion which is in itself dangerous could be neccssaiy in many of these in¬ 
stances, and whether a large proportion of the children might not haA'e 
recovered under ordinaiy medical treatment and without having recourse to- 
surgical operation. 

In Diphtheria, as in croup, there are several sources of danger. There ia 
not only peril from the obstruction of the pharynx and larynx, by pflammation ; 
and the accumulation of exudation-matter, to such an extent as to induce ' 
asphyxia, but there is also liability to pulmdnaiy inflammation and congestion, j 
blppd-ppiso ning. and exhau stion ~6f t he system. In diphtheria, as in croup, 1 
the windpipe may be opened when the patient is in imminent danger of death 
from laryngeal obstruction ; and the fatal event may be warded oif so far as 
it arises from this cause, and time be then afforded for proper treatment. 
Even though the relief afforded by operation bo only temporary in the 
majority of cases, and the patients generally eventually die of the constitu¬ 
tional symptoms, yet it is obviously proper in cases still uneomplicatetl, and 
where the danger of death from laryngeal asphyxia is^ iniminent, that the 
Surgeon should rescue the patient frfiiu its instant peril, and give him his only 
chance of prolonging or of preserving life, by opebing the windpipe,—the 
trachea in children, the larynx in adults, being most suitable for operation. 
It has been very justly observed by Sir W. .Tenner that, by opening the wind- 
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pipe in these cases, we save the patient from so terrible a death as that by 
asphyxia; and, even if life be ultimately extinguished by the disease, temporary 
ease will have been afforded the patient, and death will occur in a less distress¬ 
ing manner; and that, if only one life in a hundred could in this way bo 
saved, we should be justified in having recourse to the operation. Sir W. 
Jeniier has made the important observation, that if the larynx be not invaded 
by the end of the first week, so as to require the windpipe to be opehed, 
laryngeal obstruction rarely if ever occurs. 

The prospect of saving life after opening the windpipe in cases of diphthe¬ 
ritic asphyxia will greatly depend upon the age of the patient. Under two or 
even three years of age, recovery is extremely rare; as age advajices, the chance 
of life proportionately flicrcases, and in adults tlie prospect of recovery is 
considerable. In many cases the patieint will get great temporary benefit from 
the operation, and will appear to be doing well for several days, perhaps for 
eight, ten, or fourteen ; and then, to the great disappointment of the Surgeon, 
he will die, not from the effects of the operation, but from blood-poisoning or 
from the extension of the disease to the bronchi and lungs. 

After operations of laryngotomy or tracheotomy in croup and diphtheria, it 
is a question how long the tube should be left in. As a general rule, 1 think 
from three to four days arc sufficient, care being taken to cleanse it thoroughly 
during this period. After withdrawal, respiration will in a great measure be 
carried on through the aperture, which will not gradually close. Should this 
prove insufficient, the tube may always be inserted again. Occasionally false 
membranes are expelled, or may be withdrawn from the opening in the wind¬ 
pipe ; and through it the interior of the larynx may be sponged out with solu¬ 
tion of nitrate of silver, if thought desirable. 

No patient ought ever to be allowed to die from simple laryngeal obstruction, 
whether that be spasmodic or dependent on organic disease, without an attempt 
being made to save life by opening the windpipe. It is as impermissible for a 
Surgeon to allow a patient to die of laryngeal asphyxia without an attempt at 
relief by opening the windpipe, even though hfe appear to be extinct, as it 
would be to let him die of luemoiThage without attempting to contract the 
bleeding vessel. 

Necessi^ for Promptitude. —^When it has been determined to open the 
windpipe for acute disease, more especially supervening on chronic laryngitis, 
the less delay there is in having recourse to operation, the better; as the 
patient may at any moment be seized with laryngeal spasm, and be carried off. 
The operation ought always, however, to be completed, even though the patient 
have apparently expired before the windpipe has been opened; for resuscitation 
may, even in these extreme cases, be effected by artificial respiration. When 
life hangs on so slender a thread as it does in urgent cases of laryngeal obstrud- 
tion, the first touch of the knife may cause a spasmodic seizure that may give 
rise to apparent death. It has twice happened to me to operate under such 
circumstances, and in both cases to be fortunate enough to save the patient’s 
hfe. In one case to which I was called many years ago by my friend 
Mr, E, Baker, the patient, an elderly woman, was apparently dying from the 
supervention of acute upon chronic laryngeal disease. I lost no time in 
making an incimon into the crico-thyroid membrane, but at the first touch of 
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the knife she sank bank, apparently dead. I immediately completed the opera¬ 
tion, and introduced a large silver tube, through which the lungs were inflated; 
in the course of a few minutes, the action of the heart recommenced, and the 
patient eventually recovered. She has never, however, been able to breathe 
■without the silver tube, which she weturs in her windpipe up to the present 
time. In another case to which I was hastily summoned by my friend 
Mr. Tweed, I found the patient, a young woman, in the last stage of asphyxia 
from acute disetise of the larynx. I immediately proceeded to operate, with 
the assistance of my then house-surgeon, now the Professor of (llinical Surgery-at 
Edinburgh; Mr. Taster. As the patient’s neck was short and thick, and the veins 
excessively turgid, there was in'ofuse hicmorrhage on the first incisions being 
made ; while we were Avaiting a minute or tAvo until ^Wiis AAH)uld cease before 
opening the Avindpipc, the patient fell b.ifck and apparently expired. 1 lost no 
time in plunging the scalj>el into the crico-thyi’oid membrane, and cutting 
down through the cricoid cartilage, so as to make a free aperture into the air- 
])assage. On cndeaA Ouring to set up artificial respiration, I found the chest 
clogged with inspissated mucus, Avhich prcA’cntcd the entrance of air into the 
lungs ; the life of a felloAV-creaturc being at stake, and dependent on the 
immediate and full establishment of artificial rcs])iration, I lelt that there was 
only one thing to be done—to em])ty the chest oi" tlie matters loading it, and 
that this must be done instantaneously. 1 accordingly applied my lips to the 
AA'OUud, and sucked out three or four mouthfids of blood and mucus, when 
I had the satisfaction to see that air could be made to enter the Ihngs. By 
keeping up artificial res])iratiou for some time, the heart began feebly to act, 
the face to bc(;oiuc less livid, and the circulation to be rc-estabh'shed; the 
patient eventually did Avell, and is noAV alive and in good health. 

Oi’KRATioxs.—In oi)ening the AA'indpipc, the Surgeon has the choice of two 
situations in AA'hich he may make the aperture ; either in the crico-thyrpid 
membrane 1 )y Laj^yngotomy, or in some part of the trachea by Tracheotomy. 
Besides these two established operations, some Surgeons haA-e performed a 
third— Xiaryugo‘tracheotomy, by opening the crico-thyi'oid membrane, and 
dividing the cricoid cartilage with the upper rings of the trachea. 

Whichever operation is performed, so soon ns the Avindpipe is opened, the 
patient is seized with an attack of spasm and convulsive cough, often attended 
by much struggling and distress, during Avhich the Avhistling occasi^ied by the 
passing of the air through the new passage is very loud and marked. The 
patient, hoAvever, soon ^-ecovers himself, and then breathes naturally and easily, 
the signs of asphyxia disappearing. 

The Avindpipe may require to be opened either by laryngotomy or trache¬ 
otomy for the following*conditions (L — Laryngotomy : T = i'racheotomy) ;— 

1. Acute laryngitis with oedema of the glottis in the adult (L). 

2. Chronic oedema of the glottis with suffocating spasms (L). 

8 . Syphilitic or other ulcerations of the glottis with chronic oedema (L). 

4. Croup in chijdren (T). 

5. Diphtheria in children ,(T) ; in adults (L). 

6. Necrosis of the cartilages of the larynx -with obstructive thickening ot 
tissues (T or L). 

7. Epithelioma of the epiglottis (L). 
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8. Tumours in the larynx (L). 

9. Scald of glottis by boiling water or acids (T or L, according to age of 
patient). 

10. Foreign bodies impacted in the larynx (Ij). 

11. Foreign body in the trachea or bronchus (T). 

12. Impactions of foreign substances in the pharynx (T). 

18. Asphyxia from any cause by which the glottis is mechanically closed 
(T or L, according to the age of the patient). 

14. Accidents in operations about the head and face by which blood accumu¬ 
lates in the pharynx CL). 

15. As a preliminary step in certain operations on the bones of the face, 
attended by much haenferrhage (T). 

1 (5. Laryngeal spasm from compression of the inferior laryngeal nerve by 
aortic aneurism (L). 

Lahykcotomy is an easy operation. The crico-thjToid membrane is almost 
subcutaneous, and may readily Vie reached V>y making a vertical incision in the- 
mesial line, between the sterno-hyoid and sterno-thyroid muscles, about an inch 
in length, and then a cross cut through the memliranc with an ordinary scalpel. 
The air-passage having thus lieen opened, a silver tube, curved on the flat, may 
be readily introduced and retained by tapes round the neck. The only trouble¬ 
some result that can occur in this operation is the wound of a small artery, the 
i crico-thyroid branch of the superior thyroid, whicjh crosses the mcmlirane. I 
have never seen any trouble arise from this ; but, should it occur, the hmmor- 


Aage would readily be arrested by the^’pplication of pressure or ligature. 

Tracheotomy consists in making an opening into some part of the trachea, 
by exposing the tube and cutting across two or three of its rings. 

In performing tracheotomy, the patient’s shoulder should be supported with 
pillows, and his head be thrown as much back as practicable. An incision about 
an inch and a half in length should the* be madte with a scaliiel directly in the 
mesial line, from the cricoid cartilage doivnwards. After dividing the integu¬ 
ments, any veins that present themselves shcmild be avoided as carefully as; 
possible, being held aside with a blunt hook. By using the point of the scalpel 

to a limited extent, and 
Jpr dilating the deeper portions. 
. of the incision with its. 
handle or with a director, 
the trachea may be reached. 

JC safety. It should 

J/tL be transfixed and 

. drawn forwards by a sharp- 

hook, and opened by push- 

Jr knife, 

Muth 'its back turned to- 
^ '' wards the sternum, between 

Fig. 647.—Operation of Tracheotomy. twO Of the rings, and Cut¬ 

ting upwards through about 
three of them (Fig. GIZ); The tube must then be introduced, and retained by 
topes round the nk:k. 




Tig. 647.—Operation of Tracheotomy. 
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The quesfcioH as to the safety of the administration of chloroform in these 
operations often occurs. I believe that it may always be given safely except 
in cases of extreme syncopal asphyxia, where, as sensibility no longer exists, it 
is unnecessary. Laryngeal inflammation and obstruction are always associated 
with so much spasm, more particularly in children, that it will often be found 
that the patient respires more easily and fully whilst imder the influence of 
chloroform than before its inhalation was commenced ; and, as the anaesthesia 
materially facilitates the operation by doing away with his writhings and 
stnigglings, I now invariably have recourse to it when I perform tracheo¬ 
tomy on children. In laryngotomy in the adult it does not appear to me to 
be necessary. 

Difflculties.—This operation is often attended by»extrcme difiiculty, and 
not nnfreqaently by much danger. 

The difficulties ocemving in tracheotomy are chiefly referable to four heads; 
1 . Difficulty in Exposing the Trachea ; 2. Profuse Haemorrhage ; 8. Difficulty 
in Opening the Trachea; and 4. Trouble in Introducing the Trachea-tube. 

1 . The difficulty in Exposing the Trachea increases greatly as the inci¬ 
sions approach the steraum, and is especially great in children and in stout 
sliort-neckcd persons. 

There are three situations in which the trachea may be opened; cithe r above. | 
underneath, oi- below the isthmus^ ol‘ the thyroid body, which usually crosse8( 
the air-tube opposite its third or fourth ring. Above the isthmus, the trachea 
is comparatively superficial, and is not covcind by any venous plexus, nor does 
any other source of difficulty present itself to the Surgeon. Where the isthmus» 
crosses the trachea, this tube is overlaid by a venous plexus as well as by 
the glandular structure. Below the thyroid gland, the air-tube is overlapped 
by the sterno-hyoid and sterno-thyinid muscles, and by the inferior thyroid 
veins, which are of large size, together mth some tracheal branches from the 
inferior thyroid artery; and not mifrcquently an irregular arterial branch 
ascends in this situation in front of the trachea to supply the thyroid body. 
The carotid arteries also are in dose relation to the trachea on each side ; and 
opposite the epistemal notch ft is crossed by the left carotid and by the 
inuominata, which vessel has been seen by Macilwain to cross the tube at the 
very point where tracheotomy is usually performed. A glance at these import¬ 
ant relations will suffice to indicate the difficulty that most, in many cases, 
occur in exposing and opening the trachea. This difficulty is greatly increased 
when the veins of the nock have become turgid in consequence of the pulfnonic 
obstruction. It will also l)e seen that the trachea is less covered, and may 
consequently be much more readily reached above, than below, the isthmus of 
the thyroid gland. Though some Surgeons, as Velpeau, for instance, have 
recommended the opefting to be made in the lower part of the tube, no advan¬ 
tage whatever is gained by so doing, whilst the difficulties of the operation arc 
very seriously increased ; and in practice it is almost invariably opened at its 
upper part, usually between the second and third or third and fourth rings, 
though the incision may, if necessary, be carried downwards as low as, or even 
through the isthmus. 

2 . The Ssemorrhage may occur either from arteries, from veins, or from 
the thyroid gland. Arterial haemorrhage is less frequenf and troublesome than 
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the bleeding from other sources. When it occurs, it chiefly ha 5 )pens from the 
■wound of some anomalous branch, or from that of the small tracheal vessels. 
Desault has, however, mentioned a fatal case, in which death arose from a 
wound of the carotid. The arterial anastomosis of the isthmus of the thyroid 
body may, if this part be enlarged, occasion some difficulty in the performance 
of the operation ; but the main source of (knger unquestionably proceeds from 
the venous bleeding. Not only are the plexuses of veins of large size, more 
particularly where they cover the lower part of the trachea, but they become 
immensely gorged by the asphyxia that necessitates the operation. Hence, 
when they are wounded, the bleeding may be so abundant as scarcely to be 
controllable, and may very greatly retard the after-steps of the operation. 
Many Surgeons of authority in these matters advise that the 'vgndpipe should 
not be opened until all, or nearly all, the bleeding has ceased ; lest the blood, 
entering the bronchi and lungs through the aperture, asph 3 rxiate the patient. 
But in this way much valuable time may be consumed, and the patient may be 
fatally exhausted by a tedious and prolonged operation, and by the loss of an 
unnecessarily large quantity of blood. The haamorrhage in this operation is 
almost entirely venous, and is, in a great measure, dependent on the distension 
of the veins of the neck, which occurs in asphyxia as the result of the accumu¬ 
lation of blood in the right cavities of the heart, consequent upon the obstructed 
circulation through the lungs ; and the bleeding wiU continue so long as that 
obstruction remains unmoved. But as the respiratory process is re-established, 
this obstruction to the pulmonic circulation diminishes, the cardiac cavities 
become unloaded, the venous turgesccnce of the nock subsides, and the hajm- 
orrhage proportionately lessens. This I have repeatedly found in asphyxia 
artificially induced in animals ; and I have often seen it in the human subject, 
in cases in which it has become necessary to open the windpijie at once, 
without waiting to arrest haemorrhage. Hence, except in those instances in 
which an arterial twig or large venous trunk has been wounded, and wliich 
must of coulee be secured, the occurrence of bleeding, though tolerably smart, 
need not deter the Surgeon from opening the windpipe; as the relict 
uflbrded to respiration 'wdll induce a corresponding and rapid diminution in 
the venous turgesccnce of the neck, and in the consequent flow of blood from 
the wound. 

3. Another difficulty in tracheotomy sometimes attends the process ot 
Opening the Trachea after it is exposed. In consequence of the convulsive 
breathing of the patient, the stemo-mastoids are put upon the stretch, thus 
increasing considerably the depth of the wound in the neck ; and, at each short 
and gasping respiration, the air-tube is rapidly pumped or jerked to and fro, 
approaching to and receding from the surfiice in such a -way that the scalpel 
cannot be thrust into it with safety. In order to do this with the least risk. 



fig. 048.—Trachca-liook-Pirector. 


a sliffp-poiuted hook should^ passed between two of the rings, &e tube 

'by cutting upwards (Fig. 647). Or the hook, being 
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grooved along jts convexity, as Edwards recommends (Fig. C48), is to be intro¬ 
duced under the cricoid cartilage, and the air-tube pulled up and opened by 
sliding the scalpel along the groove of this hook-director. I have found it 
advantageous in some cases to open the trachea with a eutting hook, such as is 



here represented (Fig. C4'.)). By means of an instrument of this kind, the 
trachea is first fixed and then divided Avithout danger to the patient. 

The dangef from haemorrhage, and the difficulty in opening the trachea, arc 
much greater in children than in adults. Before the age of puberty, this tube is 
deeply seated, covered with a quantity of loose granular fat, containing many 
veins, and is of small size, so that a slight deviation of the incision to one side 
or the other may readily lead the Surgeon astray, and into dangerous proximity 
with the carotid artery. 

4. After the trachea has been opened, the next point is to Introduce a 
proper .Tube. In doing this, sj)ccial care must be taken not to pufsh the tube 
into a sort of pouch which always exists at the lower angle of the wound, betAveen 
the trachea and the deep fiiscia of the neck. This error is not only embarrassing 
iji the highest degree to the Surgeon, but dangerous to the patient by the delay 
it occasions, by the compression exercised on the trachea below the opening 
into it, and by the suction of blood into the aperture in the air-tube. It is 
best avoided by expanding the tracheal opening with the dilator (Fig. 052), and 



Cuimula iutrodiictsd. 


passing the tube between the blades of that instrument. . In the first instance, 
a tube of a conical shape should be employed, as it is not only introduced more 
readily than a cylindrical one, but fills up congdete^ ^ 

tr^hea, mm to ^rev^at m of btopH iafco ^ 

tube :^l^,ji3^ tradb^ difficoli^inay be eoq^enoed, owing to the ej^sticity 

of the sides of the incision in the windpipe, in consequence of which one of 
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them is apt to be doubled in under the end of the instrument. This may be 
avoided by the use of Fuller’s bivalve tube introduced closed (Fig. cr) 0 ), and 
then expanded by slipping a cannula into it (Fig. (551); or one side of the cut 
in the trachea may be held aside with the forceps or a blunt hook, whilst the 
tube is slipped under the other. If the rings of the trachea be very rigid and 
unyielding, the silver tube may most conveniently be introduced by expanding 
the incision by means of the trachea-forceps (Fig. (552), and then passing it 
between or under their blades. 

Some Surgeons prefer, instead of the scalpel, to open the trachea with 
cutting forceps, or with a trochar carrying a cannula in the shape of a 
trachea-tube, which is then left in the air-passage ; these instruments, though 
ingenious and in somfe respects useful, do not appear to me to be so sale or 
easy of Management, especially in children, as the scalpel and trachea-hook. 

Tracheotomy in Children is never an easy, and is at times a dangerous 
operation. The difficulty of the operation arises more particularly in infants 
i and very young children from the shortness of the neck, the depth and small 
■ size of the trachea, and the qxiantity of granular areolo|-adipoie tissue lyiiigi over 
i£^' The danger of the operation results from the large size of the venous plexus 
in connection with the thyroid body, and the proximity of the carotids. In 
performing this operation in young subjects, chloroform should always be ad¬ 
ministered. This may be done with safety, even though the most urgent asphyxia 
be present; the difficulty of respiration, being in a great measure spasmodic, is 
relieved by the anassthetic. If chloroform be not given, the struggles of the 
child will seriously embarrass the operator, and add much to the danger of the 
operation. The incision must be very carefully placed on the mesial line ; and 
after the fascia of the neck has been opened, the knife should be used as sparingly 
as possible, and the tissues rather jmshed and held aside with a dii’ector. The 
trachea, when exposed, must bo raised up by transfixion with the director-hook 
and carefully opened, the knife being neither thrust so deep as to wound the 
posterior part, nor turned laterally. As soon as the trachea is opened, the tube 
should be introduced; and this step of the operation is greatly facilitated by 
holding the trachea well up and drawing it forward uith the hook. When the 
tube is fairly in, the hook must be withdrawn, 

I Com^iamspn of Tracheotomy and Xiaryngotomy. —On comparing tracheo¬ 

tomy, as ordinarily peiformed, with lirryngotomy, I think there can be little 
doubt that the Surgeon should give the iireferencc, in all cases where it is prac¬ 
ticable, to the latter operation, on account of its greater simplicity, safety, and 
rapidity. In all cases in wliich the obstruction to respiration is produced by 
inflammatory effusion into the submucous areolar tissue, whether dependent 
upon idiopathic or ei-ysipelatous laryngitis, mdema glottidis, or chronic disease 
of tiie larynx, or upon the iiTitation and inflammation excited by swallowing 
boiling water or the stronger acids, the swelling, for reasons that have already 
been mentioned, never extends below the true vocal cords ; hence an opening 
into the crico-thp‘oid membrane will always be below the seafc of obstruction. 
An objection, it is true, has been m-ged to laryngotomy in these'“cases, that it 
does not allow the patient to wear a tube without much irritation being 
indtioed. This, however, I h|ve not found to be the case in my practice. I 
have had patients who have worn silver tubes in this situation a considerable 
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number of years, iu one case as many as twelve, and in whom no special irrita¬ 
tion has been occasioned by them. When the windpipe requires to be opened 
for the extraction of a foreif^n body, tracheotomy should be jierfbrmed in pre¬ 
ference to laryngotoray, as the latter operation docs not admit of sufficient 
space for its ’ expulsion or extraction. In childreii the larynx is so little 
developed, tliut tracheotomy becomes necessary. 

In my opinion, laryngotomy is the operation tliat should, in cases such as 
above mentioned, be prefen’od in the adult; and this opinion is based on the 
following reasons. 

1 . As in laryngotomy the air-tube is always opened below the seat of obstruc¬ 
tion, there can be no necessity to make an aperture farther from the seat of 
disease. In laryngitis, whether that ail'ection assume the acute or the chronic 
character, the obstruction to breathing is in a great measure mechaifical, and 
dejjends upon the infiltration of the submucous areolar tissue of the larynx, 
and partly of the large plane of this tissue, w'^hich lies behind the box of the 
larynx, and which, by expanding, Jis it were, hi to the phimynx, obstructs deglu¬ 
tition, and afterwards, by the extension of this swelling and infiltration to the 
lijis of the glottis and the interior of the larynx, causes an impediment to the 
entrance of air into the bronchi. IJut, as has been pointed out by Prescott 
Hewett, this submucous aroolai’ tissue terminates at the true vocal cords, where 
the mucous membrane becomes directly applied to the subjacent fibrous struc¬ 
tures ; the swelling and consequent mechanical impediment are hence confined to 
the jimits of the thyroid cartilage, and any opening made below this will clear 
the lowest limit of the disease, which is always accm’ately and almost mathe¬ 
matically bomided below by the vocal cords. Hence an aperture in the crico- 
thyi'oid membrane is quite as eifectual as one in the trachea. 

2 . Laryngotomy is a far safer operation than tracheotomy. On this point I 
need scarcely dwell; a glance at the anatomy of the parts concerned will be 
sufficient to establish it. The crico-thyroid membrane is nearly subcutaneous, 
and no parts of importance can be wounded in opening it, if we except the 
small crico-thyroid artery which crosses it, and wdiich might be cut across, 
but from which I have never seen any trouble arise. The trachea, on the con¬ 
trary, is not only deeply seated, but covered by a large plexus of blood-vessels, 
which, when rendered turgid by the asphyxiated condition that pxists when an 
operation is required, pours out a large quantity of dark blood, and thus 
seriously embarrasses and delays the Surgeon at a time when the life of the 
patient depends on the speedy admission of air to his lungs. 

8 . Laryngotomy can Ije much more quickly performed than tracheotomy. 
This I look upon as an inestimable advantage in many of the cases requiring 
operation; a few seconds more or less being sufficient to turn the balance 
cither in favour of life or of death. The rapidity with w'hich laryngeal obstruction 
—^partly mechanical and partly from spasm—sets in, is sometimes so great, 
more particularly when an acute inflammation supervenes on chronic disease of 
the larynx, |haifc life may be extinguished before the Surgeon has time to open 
the windpipe, if he endeavour to do so by tracheotomy. In extreme cases, as 
where the lungs have become slowly engoi’ged, the action of the heart is already 
enfeebled, and a sudden spasm occurring at th^ glottis, will at once place the 
patient beyond recovery. But even though life appear for the moment extinct. 
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it is the imperative duty of the Surgeon to open the air-passage as speedily as 
possible, and to endeavour, by means of artificial respiration, to recall the 
flickering spark ; and it is impossible to experience a greater satisfaction in the 
exercise of our profession, or to witness a greater triumph of art, than in thus 
snatching a patient out of the very jaAvs of death. 

^aryngotomy should, therefore, be practised on the adult in impending 
asphyxia from the following causes :— 1 . Acute laryngitis; 2 . Erysipelatous 
laryngitis—oedema glottidis ; 3. Chronic ulceration and disease of the larynx ; 
4. Scald of the pharynx, &c., from swallowing corrosive liquids ; 5. Spasm from 
pressure on the recurrent laryngeal ner\ e ; (5. Diphtheritic exudation. 

Tracheotomy should, as a general rule, be preferred in children, and should 
be performed on them for obstruction to respiration from— 1 . Oroupy exuda¬ 
tion ; 2. Diphtheritic effusion ; 8 . SAvallowing boiling water ; 4. Foreign 
bodies in the air-passage of adult as well as child ; 5. Impaction of food, &c., 
in the pharynx. 

Trachea-tabes should be of such a calibre throughout as to admit of respi¬ 
ration being carried on though them, without any effort on the part of the 
patient. Many of those that are to be met with in the instrument-makers’ 
shops, though very wide at the mouth, arc far too narrow and contracted at the 
loAver aperture to allow a free and unimpeded passage for the air of respiration, 
being made very conical in order to admit of easy introduction, and to occlude 
completely the opening in the windpipe, so as to prevent the entry of any blood 
by the side of the tube. The disadvantage attending this mode of construction 
may in a great degree be remedied, by having a longitudinal opening like the 
large eye of a catheter cut in the side of the tube, immediately above the 
inferior aperture. 

One great difficulty which the Surgeon has to meet in cases of ti'achcotomy or 
laryngotomy, is to keep the tube from being clogged and obstructed by mucus. 
It is usually stated that the tube may be kept clear by the occasional introduc¬ 
tion of a feather, of a piece of sponge fixed to a stick, or a bit of lint wrapijed 
round a probe. In this way it is true that the frothy or spumous mucus that 
collects in the tube may be readily enough cleared away ; but this simple means 
will in very many cases be found to be quite ineJfiectual in removing anothei* 
kind of mucus that in certain conditions rapidly accumulates to a considerable 
extent within the tube. On examining a trachea-tube that has been worn for 
but a few hours, it -will be found that its interior becomes gradually lined by a 
coating of dry, gummy, and very tenacious mucus, Avhich is so firmly adherent 
to the metal as to render it necessary, before the tube can be properly cleaned, 
to detach this lining by means of a pen-knife or pointed probe ; or, what is 
better, by pouring boiling water through the tube. This tenacious mucus, col¬ 
lecting in largest quantity at the inferior aperture, and at the curve of the 
trachea-tube, may block up its calibre to a very great and dangerous extent, 
whilst the mouth of the tube appears to be perfectly pervious and free j though 
feathers and pieces of stick armed with sponge or lint have been introduced 
from time to time, these, passing over this dry mucus, are quite unable to detach 
it from the side of the tube, and merely bring away the sputa and more frothy 
mucus. 

Obr6' devised a very simple means to remedy this inconvenience. It consists 
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in the trachea-tube being made of uniform calibre throughout, and having an 
interior tube accurately fitted to it, and projecting about one-eighth of an inch 
Ijeyond the lower extremity of the outer tube. It is in the projection of the 
internal tube beyond the lower end of the external one that the great utility 
of this contrivance consists. If the two tubes be of the same length, or still 
more, if the innermost tube be the shorter, a plug of mucus may be left at the 
end of the outer cannula, on the withdrawal of the inner tube. But if this bo 
the longer of the two, the end of the outer tube will be effectually cleared 
every time it is Avithdrawn, Avhich may be done as often as any mucus collects, 
without in the slightest degree distm*bing the patient. The two tubes are 
fixed by means of a button, attached to the edge of the outer one (Figs. G53, 
(554). The bivalve trachea-tube (Figs. 050, 051) is constructed on the same 



Fig. 053.—Tracheft-tube, Hide view. Fig. C54.—Traehoa-tube, Frout view. 


principle, the inner tube being longer than the outer; and it possesses the 
additional advantage of being readily removed for the purposes of cleaning, 
and as easily replaced. When used for laryngotomy, the tube may con¬ 
veniently be curved on the flat (Fig. 055); the longest diameter being lateral 
instead of antcro-posterior, thus being adapted to the form of the aperture in 
the crico-thyroid membrane. 

It sometimes happens that, in consequence of the tube becoming detached 
from the shield, it slips into the trachea, where it acts as a foreign body. 
Oases of this kind have been related by Walters of Eexgate, and by J. W. Ogle 
of St. George’s Hospital. The removal of the tubes xvas elfected by means of 
tracheotomy. For the prevention of such an accident, it has been suggested 
that the trachea-tube should be formed in one piece, instead of in two pieces 
soldered together. 

When a trachea-tube has been worn for any length of time, it will almost 
always be found that ulceration has taken place in the trachea at some point as 
the result of pressure. The discharge from this ulcerating surface, and the 
increased secretion caused by the accompanying irritatiop, add greatly to the 
difficulty experienced in keeping the tube from becoming' choked. To over¬ 
come these difficulties, Morrant Baker, of St. Bartholomew’s Hospital, has 
employed a tube made of India-rubber, such as is used in the manu¬ 
facture of the India-rubber catheter. It has sufficient rigidity to prevent its 
collapsing, but not sufficient to give rise to irritation or to cause ulceration. 
It is to be introduced after the first twenty-four, hours, a silver tube being 
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used till then. The tube is single, but the case with which it can be removed 
and re-introduced is so great, that there is no difficulty in^keeping it clean ; in 
fact the irritation produced in so doing is said to be less than that caused by 
the removal of the inner tube of any ordinary double trachea-tube. Mr. 
Baker has found, from experience in a considerable number of cases, that it is 
worn with much greater comfort to the patient than a rigid tube. 

Trendelenburg’s Operation. —An ingenious and useful application and 
modification of tracheotomy has been devised by Trendelenburg and adopted 
by Langenbeck, in cases of operation about the jaws, palate, and pharynx, in 
which danger might arise from the insinration of blood into the air-passage. 
’Che entrance of blood into the air-tube during these operations is dangerous, 
both directly, by the risk of suffocation; and also indirectly, by the blood 
finding its way into the air-cells, there coagulating, and thus disposing to 
bronchitis or pneumonia, a danger that is greatly increased by the inhalation of 
the breath loaded with septic influences from the suppurating and sloughy sur¬ 
faces of the wound. With the view of obviating these dangers, Trendelenburg 
proposes the following operation. I’he patient having been placed under 
the influence of chloroform, tracheotomy is performed in the usual Avay above 
the thyroid body. A tnuihea-tube fitted with a hollow India-rubber collar 
(Fig. Of)6, 1) is then introduced, and the inhalation of the anaesthetic vapour 
carried on through it by attaching, by means of an India-rubber tube, a funnel 
containing a sponge (Fig. 050, 2). MTien the Surgeon is about to commence 



Fig. 05C.—Trendelenburg'* Tmcbea-Tiuni>on. 

1. The Trnehea-tul)e and Collar slightly inflated. 2. The Inhaling Funnel. 
8. The Inflating Buttle attached to tlie Collar on Tracliea-tnlK;. 


his operation, the collar is inflated by means of the India-rubber ball attached 
(Fig. 656, 8) ; the effect being to close the larynx above the tube, and thus to 
cut off all possibility of blood finding its way down the larynx into the bronchi 
and air-cells. After the operation is completed, the “ trachea-tampon ” is 
removed, and an ordinary trachea-tube is substituted and retained as long 
as it may be thought necessary. 
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TAPPINa THE CHEST 

TAPPiNa TiiK PivEUiiAi. Cavity. —The operation of Tapping the Pleural 
Cavity is required in cases of hydrothorax, empyema, and hamiothorax. The 
point of selection is a spot in the fifth intercostal space on the lateral median 
line. I’his point is crossed by a line drawn horizontally round the body from 
the nipple to the spine. The chest-wall is here thinner than elsewhere, and 
the trochar at once iierforates the intercostal muscles. 

The operation may be done by an ordinary trochar. But as it is of great 



Fig, 007. —I’istoii-Trocliar for Tiiiij>iiig the Chest. 


importance in cases of hydrothorax to exclude the air from the pleural sac, it 
is usual to employ a trochar so constructed as to accomplish this end. The 
Piston-trocJuir (Fig. (>r>7), or the one represented beloiv (Fig. Gr»8), may be 



Fig. 608. —-Tapping the Chest hy tlie Saetion-Trochor. 


employed. Whichever instrument is nsed, the operation should be done as 
follows. The skin having been punctured by a scalpel, the point of the trochar 
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is slipped over the upper margin of the sixth rib into the middle of the fifth 
intercostal space, and thrust sharplj and firmly into the pleural sac, so as to make 
sure of penetrating the thickened pleura and any layers of false membrane which, 
if the instrument were pushed slowly on, might be thrust before it (Fig. 058). 

If the “ piston-trochar ” (Fig. 057) be used, the tap shpuld be closed as the 
stylet is withdraAvui, and an India-rubber tube attached to the end of the 
cannula. The tap being then opened, the fluid flows along this into a jar 
containing water. Or the Sxictim-irorJiar may be used (Fig. 058), the chest 
fluid being allowed to run off by the elastic tube, the end of which is immeraed 
in water. 

A third method of tapping the chest is by means of the Aspirator (Fig. 059). 
The air having been exhausted from the bottle and the stop-cock closed, the 



Fig. 050.—Tapping the Chest by the Aspirator. 


chest is tapped in the usual situation with the aspirator-trochar ; and the cock 
on its side being turned on, the fluid rushes into the exhausted bottle to fill up 
the vacuum. The quantity drawn off' is often very great, several pints from 
the adult j and even in children the amount of fluid may be immense. 

The original aspirator, as invented by Diculafoy, slightly modified, also 
answers the purpose very well. It has the advantage of being converted into 
a syphon, by which the force applied cun be much more readily moderated. 
The forcible expansion of the lung, caused by connecting the pleura with so 
large a vacuum as is represented in Fig. G59, might sometimes be accompanied 
by danger, especially in cases in which the plem-isy is the result of injiny, with 
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perhaps wound, of the lung. The forcible expansion under these circiunstanees 
might give rise to ha 3 morrhage. One stop-cock c, as represented in the drawing 
(Fig. 6G0), closes both tubes. The piston a being withdrawn, and a vacuimi 
so produced, the cock c is turned so that it is parallel to the syringe, and the 
vacuum is thus put in connection with the needle i). While doing this, the 
small cock at b must be closed. If it be determined to use the apparatus as a 
syphon, the cock e must be opened, and the handle of the piston forced down 
so as to fill a long tube passing downwards from e. The cock c now being 
turned off, the fluid will continue to flow. I haA c remoA^ed from 40 to 50 oimces 



Fig. 000.—Asiiirator convertiblo into a SyiOion. 

A. BrasR syringe, n. Glass at lower end. o. Stop eo<^k, ]intting the syringo into conneetion either with 
the discliarge pijie or tlU! needle, n. Needle, u. Small cook, opening Into a side tube, to be used as a 
sjldion if miuii-ed. 

from the chest of a child four years of age, and from the adult as much as 1)0 
ounces. After the withdraAval of the cannula the puncture is closed by a pad 
of lint, strapping, and bandage, and will, if the fluid have been serous, usually 
readily unite. After tapping, the lung will either expand and fill up the caA'ity 
preAo'ously occupied by the fluid ; or, if adhesions prevent this, the thoracic 
parietes wiU gradually collapse. 

If the accumulation be an empyema, a ft’ce incision should be made into the 
pleural sac, or a large trochar used, and the cannula or an elastic tube may be 
left in the chest, and the pus drawn ofi^ or removed as it re-accumulates ; or 
a gum catheter or drainage-tube may be left in, and the pus alloAved to drain 
off as fast as secreted. Should air have got admission into the empyematous 
pleura, it will be necessary to make the opening fi*ee, so as to secure a ready 
exit for the fluid, lest putrefactive changes ensue in it. In hydrotlwrax. 
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however, it is of great consequence to prevent the entrance of air ; and here 
every precaution to this end should be taken. 

Draiaage-Tti'bes. —(loodfellow and De Moi^an have advantageously adopted 
the use of Ohassaigiuic’s drainage-tubes in the treatment of empyema, with the 
view of preventing the accumulation of pus, its letid decomposition, and conse¬ 
quent irritative fever, and of allowing the gradual expansion of the previously 
compressed lung, or collapse of the chest-wall. 

The mode of introducing the drainage-tubes into the pleural sac, adopted 
by J)e Morgan, is the foUoAving. A puncture with a trochar ha\'ing been 
made in the usual situation between the fifth and sixth ribs, a long iron 
probe, slightly bent, is passed through this opening, and pushed dowmvai’ds 
and backward. It is then made to press against the thoracic wall at its 
lower and posterior part; and, being felt through the intercostal space, it is 
cut down upon, and its end exfwsed. A silk thread cai’rying the drainage- 
tube is now passed through the eye of the probe ; and as this is drawn out 
at the lower oixiiiing, the thread and tube necessarily follow. The ends of 
the tube projecting from the opjwsite openings arc then tied together, lea^'ing 
the body of the tube in the pleural sac. The jms drops out as it forms ; 
and thus the chest is kept empty by drainage through the tube and the lower 
counter-opening. 

Tapi'ing thk PERiCARUiirM.—Ill hydrops pericardii, attended with immi¬ 
nent danger of immediate death, it may be necessary to tap the pericardium. 
Ttiis may most safely be done by making an incision about half an inch in 
length tlirough the skin and areolar tissue in the fifth intercostal space, in 
the cardiac region, and then slowly and carefully introducing a fine trochar 
at that point where jcrcussion and auscultation have indicated the greatest 
amount of fluid. The trochar should be passed obliquely; and, as soon as it 
appears to have entered the ixsricardium, the stylet should be sheathed and 
the cannula pushed forwards until the serum escapes. 

The operation is, how'ever, much more safely done with the aspirator. 
Prom experiments made on the dead body, Dieulafoy concludes that the 
operation may be jKjrformcd in the fourth or fifth interspace, the fifth being 
perhaps preferable, as it is nearer the apex of the heart and corresiwnds ivith a 
more dependent situation of the fluid. The puncture may be made from 
2 to 2^ inches from the left margin of the sternum. The sjiot having been 
•selected should be marked ivith ink. If the patient be anasarcous, the inter¬ 
space must be determined by carefully pressing away the oedema. The needle 
to be employed should vary with the case. If the diagnosis be certain. No. 2 
■(one millimetre, or roughly inch in diameter), should be used; but if the 
diagnosis be uncertain. No. 1, half this size, should be chosen, as with this 
needle, it is said, the heart may be punctiued with impunity. The best form of 
aspirator to use is one such as is represented in Fig. C60, as needles of such 
small size are apt to be plugged with small flakes of lymph, and if such an 
accident occur, they may be cleared again by reversing the syringe and forcing 
a small quantity of fluid back into the pericardium. Before using the aspirator, 
it should be careftilly tested with some carbolised water to see that the 
needle is pervious, and the whole apparatus in working order. A vacuum 
leaving been created in the aspirator by drawing back and fixing the piston, 
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the needle is to he inserted at the spot determined on. As soon as the open¬ 
ing at the point of the needle is covered, the stop-cock leading to it is to bo 
opened, so that the vacuum extends into the needle ; and “ we now advance, 
vacuum in hand, in search of the effusion.” The needle must be pushed slowly 
and carefully onwards in a direction upwards and inwards till the fluid appears 
in the glass tube of the aspirator. The moment this occurs all movement of 
the needle must cease, and it must be held steadily as long as the fluid con¬ 
tinues to flow. Any unnecessary movement may scnitch and injure the 
siurface of the heart. If the flow cease suddenly as if from some obstniction, 
a little fluid may be forced back as above stated to clear the needle. After 
■withdrawing the needle no dressing is required to the minute puncture. Over 
a pint of fluid has been removed by this meiins at one operation. In inserting 
the needle, care must be taken not to force it through a costal cartilage, or 
a small plug of cartilage may be cut out which would effectually close its 
canal. 
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CHAPTER LXI. 

—»— 

DISEASES OF THE BREAST. 

By Disease of the Breast is meant an affection of the mammary region, 
not merely of the mammaiy gland. These diseases may occur in the male as 
well as in the female. They are necessarily most frequent as well as most 
important in the latter, the rudimentary mammary gland of the male being 
little predisposed to such affections in comi)arison to the highly developed 
and active organ in the female. 

Diseases of the breast, when they occur in the female, are of much 
interest to the Surgeon ; not only on account of their great variety, but from 
the difficulties attending their diagnosis, and from the importance attaching to 
the question of operative interference in connection with them. 

Diseases of the breast seldom occur before puberty, being most frequently 
met Avith cither during lactation, aa’Iicu the functions of the gland are in a 
high degree of development; or towards the termination of menstnial life, 
when the actions of the organ are necessarily influenced by the changes that 
are taking place in the uterine system. But there is this important difference 
between the diseases at these different periods of life, viz., that in the young 
they are of a simple, in the older Avoman frequently, if not generally, of a 
malignant nature. Just before or at puberty, the breast occasionally becomes 
the scat of inflammation and abscess ; in all probability owing to changes taking 
place in it in connection Avith the general development of the reproductiA’e 
system. As the period of puberty approaches, the breasts often savcII, become 
•hard, knotty, and someAvhat painful, indicatiA^e of some commencing change 
in the genemtive system. In other cases again, a precocious hypertrophy may 
take place, frequently attended Avith severe neuralgia in the part. When 
puberty occuis, the breasts naturally enlarge, and often become tender ; and 
■occasionally one undergoes a certain degree of hypertrophy, increasing greatly 
in bulk beyond the other. Those various changes, though exciting alarm 
in females, cannot be regarded as of any very serious importance, and seldom 
require more than the simplest surgical treatment. 

ANOMALIES OP DEATELOPMBNT. 

The mammary gland is subject to certain anomalies as to development. 
Thus, in some instances it has been found to be altogether wanting. Sir A. 
€ooper and Froriep both relate instances in AA'hich the organ was not de¬ 
veloped, and in which the OA'aries Averc also deficient. A more remarkable 
^omaly consists in the deA’elopment of a number of Snpemiuiieraxy 
Breasts. Birkett has collected fourteen reported cases, in which there were 
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more than two breasts; most frequently there is but one supernumerary gland, 
sometimes two; and occasionally, though very rarely, three have been met 
with, constituting quintuple mammae. Supemtimerary ITipples have 
likewise been found to occur ; two to each breast have been met with, each 
communicating with the gland, and passing milk. Most fi-equently the 
supernumerary breast is situated somewhere in the neighbourhood of the 
normal gland, as on the anterior i)art of the thorax ; and where four are 
developed, they have been found placed in two parallel rows, one above the 
other. Occasionally they have been met with in very strange situations ; 
thus they, have been seen on the outer part of the thigh, in the groin, and 
on the back ; and children arc even said to have been suckled by these 
abnormal breasts. 


NEtTRALaiA. 

Ifenralgia of the Breast occasionally occurs to so severe a degree as to 
constitute a positive disease, cither in girls or at a more advanced period of 
life, when it not uufrcquently complicates other more serious aftectious of 
this organ. It is especially apt to occur in young, delicate, unmanried 
females of the hysterical temperament, though it is often met with in strong 
ruddy-looking women, who arc perhaps subject to neuralgic pains in the back, 
and in other situations. Most commonly the catamenia will be found to be 
irregular; and uterine congestion, inflammation, or ulceration, will be dis¬ 
covered on examination ; indeed, I have scarcely ever failed to detect one or 
other of these conditions in the uterus in cases of neiiralgic breast. 

Symptoms .—In neuralgia of the Iweast, the mammary gland may be of its 
normal size and consistence ; but in some instances the whole of it is more or 
less indurated and hypertrophied. There are always much general pain and 
aching, deeply in its substance, with cutaneous tenderness of its surface, and 
lancinating or radiating sensations that extend into the axilla and down the 
arm. These painful sensations are commonly increased before the menstrual 
period, and not unfrequently alternate in the two breasts. 

Diaynosis .—The diagnosis of this affection from more serious mammary 
disease may usually be effected by attending to the superficial and radiating 
character of the pain, to the temperament of the woman in whom it occurs, 
to its shifting seat, and to the absence of any positive signs of disease in the 
breast. " , 

Trerifnienf .—The treatment consists especially in attention to the condition 
of the uterine organs ; unless this be done in a proper way, the disease will 
prove to be excessively rebellious and ti’oublesome to manage. By using the 
fipeculum, however, when necessary, and removing by proper remedies any 
uterine irritation that may be found, this affection will be subdued with far 
greater readiness than by any local plan of treatment. At the same time, 
antihysterical constitutional remedies may be employed ; the preparations of 
iron administered, when necessary ; and the local pain relieved by the applica¬ 
tion of belladonna and opiate plasters, or by hypodermic injections of 
morphia. * 
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HTPERTEOPHY. 

SiMWiE Hypeetrophy op the Breast is not nnfrequently associated with 
very severe neuralgia of the organ. An increase of size, such as naturally 
takes place during pregnancy, between the fourth and ninth months, will 

occasionally commence at puberty, and go on 
until the organ attains an enormous bulk, as 
in Fig. G(>1, which represents the breast of a 
very thin girl of fifteen, who was under my 
care for this condition. In some cases the 
breast has been found after death to weigh 
as much as twenty pounds ; and after re¬ 
moval, a breast of this kind, taken from a 
young woman under thirty, has Avcighed no 
less than twelve pounds, being entirely com¬ 
posed of its normal tissues, greatly hyper¬ 
trophied. In these cases of hypertrojdiy both 
breixsts arc usually aftectcd, though one is 
commonly more so than the other. When 
first this morbid condition commences, the 
breast preserves its usual shape, though it is 
increased in bulk; but as it enlarges it 
gradually projects forwards, drawing down 
tlie skin of the shoulders, of the side of the 
chest, end even of the back, and hanging 
downwards, until, as in a case mentioned by Berard, it has been known to 
reach to the knees. 

Treahwni .—The treatment of this affection is very unsatisfactory. The 
general health must be attended to, and an endeavour may be made to excite 
lactation, and thus to unload the vessels of the breast by the employment of 
galactagogue remedies. Amputation of tlie organ should not be perfoiined in 
these cases, unless the growth attain so great a size as to render life a burden. 
Then the mass may be extii’patcd with little trouble or danger. 

Lobuhae Hypertrophy op the Breast has been described by Sir A. 
Cooper as occurring chiefly in unmaiTicd women between thirty and forty years 
of age. It appears on manipulation to be composed of several solid but 
movable masses, which after a time begin to diminish in size, until the breast 
at last atrophies, and is in a great measure absorbed. It Avould appear to be 
rather a species of the chronic mamTuary tumour than a pure hypertrophy. 

ABNORMAL CONDITIONS OP THE LACTEAL SECRETION. 

The lacteal secretion is occasionally the cause of abnonnal conditions in the 
breast. Thus the milk may apixjar at nmisuaJ times, a twelvemonth, for 
instance, after weaning ; it has occasionally been known to be secreted in 
children, and in some remarkable instances in boys and men. In other 
instances again, after parturition, there is a total Absence of Milk, either 
owing to want of development in the gland, or to debility on the part of the 



Fig. (iGl.“Siiiil>l<’ Hypeitropliy of Breast, 
ill !i (iii'l lliteeii years ol<i. 
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mother. The opposite condition will occasionally occur, and an Ezeessiwe 
Flow of may continue, especially in hysterical females long after the 
child has been weaned. In such cases as these, the galactorrJma may be 
checked by the application of the extract of belladonna to the breast, aided by 
the employment of tonics, and the administration of acids. 

LACTEATi Tumoue.—I t may happen during lactation that one of the 
lactiferous ducts becomes obstructed, either by its being obliterated by in¬ 
flammation or occluded by the deposit in it of a small concretion—a lacteal 
calculus. In either case the walls of the duct may be expanded, so that at 
last it constitutes a moderate-sized cyst, fluctuating ou pressure, aud evidently 
containing fluid. In some cases, the lacteal tumour has been kno^\^^ to attain 
an enormous size. Walpy has related a case in which he drew off ten pounds 
of milk by tapping a collection of this kind. These tumours may exist for a 
considerable time. Dupuytren records an instance in which one had existed 
for ten months, and Cooper one of a year’s duration. In these chronic cases 
the milk usually undergoes changes, becoming creamy, thick, and oily ; and 
in some instances it would appear to leave a solid residue by the absorption of 
its watery parts. In other instances the milk appears as if difiused through 
the substance of the gland and its ducts, constitutinga spongy semi-fluctuating 
tumour. Velpeau has pointed out that these lacteal deposits undergo a series 
of changes, somewhat similar to those that take place in blood that has been 
extravasated ; becoming absorbed in whole or part in some instances, in others 
remaining fluid, and occasionally becoming encysted. 

Treatment .—In these cases, the readiest mode of getting rid of the tumour 
is, as Sir A. (’ooper advises, to make an oblique puncture from the nipple 
towards it, by means of a trochar and cannula, so that a fistulous track may bo 
left, along which the milk is discharged, aud thus got rid of ; the child being 
at the same time weanodj so that the secretion may cease. 

In some cases after weaning, the milk may be diffused into the substance of 
the gland, or collected into masses of curd, forming hard nodules, which give 
a good deal of trouble, and may eventually lead to some of the forms of 
inflammation that will inmiediately be described ; these swellings arc usually 
best removed by frictions with somewhat stimulating embrocations, such as 
camphorated oil, by which their absorption is promoted. 

INFI^AMMATION OP THE BBEAST. 

Inflammation of the Breast may take place at any period of life. In 
childhood it occurs as the result of accidental causes, just before or at puberty, 
m boys as well as in girls, as a consequence of the general development of the 
organs of reproduction. But far more frequently it is the direct result of the 
exalted action taking place in the gland during lactation, which, in feeble and 
anasmic women, runs beyond the bounds of a normal standard. It is commonly 
met with during the first month or two after the birth of the child, and seldom 
occurs during weaning, but may, as Nunn has shown, be the consequence of 
unduly prolonged suckling, and thus appear at a late period—the tenth or 
eleventh month. It is^most frequently met with in weakly anmmic women. 
The inflammation may affect any one of the constituents of which the brcMt is 
composed, and may be limited to this ; thus it may take place in the nipple ; 
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in the subcutaneous areolar tissue lying between the skin and the gland; in the 
gland itself; or in that extensive plane of areolar membrane upon which the 
gland rests, and which intcn^cnes between it and the pectoral muscle. But, 
although the inflammation commonly affects these different parts, in many 
cases the whole of the breast appears to be affected, and no distinct implication 
of any special tissue can be made out. 

Inflammation of the Nipple and Areola. —When the nipple and areola 
are inflamed, these parts become conical, red, and swollen, with much pain, 
owing to the density of the subcutaneous tissue in this situation. This affec¬ 
tion, “ the cracked nipple ” of nurses, usually occurs at an early period of lac¬ 
tation in delicate women, and especially with the first child. It commences 
in the follicles of the part, being accompanied by superficial ulceration, 
abi’asion, fissure, and cracks, with oozing of a small quantity of thin sero- 
puriform fluid, great pain during suckling—so great, indeed, as to prevent the 
proper continuance of this act; and usually attended by a good deal of con¬ 
stitutional irritation. In some instances, the fissm’ed state of the nipple would 
appear to precede the setting in of inflammation ; in other cases, the inflam¬ 
mation is the primary condition. 

The Treatment is as follows. Tlie child must be taken from the affected 
breast, both for its own sake and the mother’s, the milk being di-awn off by 
means of a breast-pump or sucker. The general health must be attended to ; 
tonics given ; the infant’s mouth examined for aphtha;, which, whether as 
cause or as effect, are common, and must be treated on ordinary medical prin¬ 
ciples. If the nipple be not fissured, it should be covered with flexible collo¬ 
dion, or painted with an astringent; a solution of nitrate of silver, catechu, 
or tannin is the best. If it be fissured, a pointed stick of nitrate of silver 
must be applied to the bottom of the crack daily, or it may, if deep, be divided 
by drawing a lancet along it. 

Abscess of the Areola not unfrequently occurs in suckling women, with 
the ordinary signs of local inflammation, terminating in circumscribed sup¬ 
puration. The Treattnent consists in the application of warm belladonna 
or lead lotion, and lancing the part early. In doing this, care should be taken 
that the cut be made fi:om the centre of the nipple towards the circumference 
of the areola, so as not to divide the lacteal ducts. 

Inflammation op the Breast, which, as it generally occurs in nursing 
mothers, and terminates in suppuration, is usually called Milk Abscess, 
may occur in three situations ; 1, in the Subcutaneous Areolar Tissue, Snpra- 
mammary Abscess ; 2, in the bed of Areolar Tissue in wliich the Mammary 
Gland is lodged, Submammairy Abscess; and 8, in the Gland itself, 
Mammavy Abscess. 

1. Inflammation, followed by Abscess of the Subcutaneons Axeolar 

Tissue of the Breast, though common during lactation, occurs more fre¬ 
quently than any other form of inflammation in this region at other periods 
of life, more particularly about the age of puberty. Its symptoms are those 
of simple phlegmonous inflammation, differing in no way from abscess 
of this kind in other situations, except that it is always distinctly circum¬ 
scribed. 

2. Inflammation in the Areolar Plane between the Mamma and 
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the Pectoral Muscle difiFuscs itself over the wholo of the areolar layer, and 
almost invariably runs into abscess with considerable rapidity, giving rise to 
great pain, of a deep, heavy, and throbbing character, much increased by 
moving the arm and shoulder, and attended by swelling, (cdema, and a slight 
red blush upon the skin. The breast becomes prominent, is conical and pro¬ 
jecting, the whole organ being pushed forwards by the pressiu-e from behind ; 
it is not readily movable on the pectoral muscles, the subcutaneous veins 
become engorged, and at last abscess forms. It is not always easy in these 
cases to determine whether suppuration has taken place or not, the depth at 
which matter forms rendering it impossible in the early shiges to detect fluctu¬ 
ation until it approaches the surface ; its presence may, however, be suspected 
on the occurrence of deep-seated throbbing pain, mdema, and some superficial 
redness. The abscess at last points at some part of the margin of the gland, 
usually at its lower and outer side, where the matter seems to gravitate ; after 
a time, however, it will commonly appear at other points of the circum¬ 
ference of the gland, beyond which it always extends, seldom, if ever, per¬ 
forating the structure. A series of four or five apertures, forming a large 
circle round the margin of the gland may thus form. It very commonly 
happens that the apertures through which the pus discharges itself in these 
situations, degenerate into fistulous canals, by no lucans easily closed. 

8. Ziiflauimation of the Mammary Gland itself is not of such frequent 
occurrence as either of the other forms of abscess. When the whole of the 
organ is aflccted, it gives rise to gi’eat swelling of the breast, with severe 
aching and lancinating pain, and much constitutional disturbance, usually of 
an irritative type. Not unfrequently one lobule only of the gland becomes 
inflamed ; and then the local signs are proportionately limited, and occa¬ 
sionally cease. As Velpeau has pointed out, one lobule after another may 
become inflamed, so that a succession of abscesses forms in different parts of 
the gland. As the inflammation advances to su 2 >puration, the skin is reddened, 
assumes a dusky hue, becomes glazed, has a peculiar greasy appearance, and 
pits on pressure. When matter has formed, the tension of the superficial 
parts, wdth oedema and perhapfe deep-seated fluctuation, determine its 
presence. 

Treatment .—In the treatment of inflammation and abscess of the breast 
occurring during lactation, it must be borne in mind that we have not a 
sthenic inflammatory condition to deal with, but that the disease almost invari¬ 
ably happens in delicate anaemic women, commonly of a strumous habit, and 
weakened by recent parturition ; indeed, the atlection appears to be an in¬ 
flammation of an irritative ajid congestive rather than of a sthenic character. 
It is therefore obvious that antiphlogistic means of an active nature are not 
admissible ; and the best plan of treatment appears to consist in keeping 
up the strength of the patient by proper constitutional suppprt, at the same 
time that the local inflammation is checked by topical antiphlogistic mea¬ 
sures. The first thing to be done is to prevent if possible the occurrence 
of suppuration ; if this can be accomplished, w'hich is, however, rarely the case, 
much will be gained. In order to effect this, the breast should be supported 
in a shng, so as to lessen congestion of it; the arm at the same time being 
fixed to the side, in order to prevent traction of the pectorals and movement 

p p 2 



58 o diseases of THE BREAST. 

of the submammary areolar tissue. If the patient’s strength be good, leeches 
may Ikj applied ; in the majority of cases, hourevcr, they will not be required, 
but warm lead lotions or the assiduous application of camomile or poppy 
fomentations may be substituted in their stead ; at the same time, the milk 
should be drawn off by meAns of a breast-pump or sucker, the child being put 
to the unaffected breast or weaned, and an occasional saline purgative admini¬ 
stered. When suppuratioU is impending, the application of fomentations may 
be continued, the patient being allowed a more liberal supply of noiu’ishment, 
with a moderate supply of malt liquor ; and, so soon as matter can be felt, it 
should be cut down upon and let out by an aperture in the most dependent 
position. It is of gi’cat importance that the matter should be lot out early, 
and by an opening into the lowest part of the abscess ; if it be not, it burrows 
deeply, diffusing itself through the areolar tissue under, beyond, and around 
the gland, and opening at several points, leaves long iistnlous tracks perforat¬ 
ing the breast in various directions. When suppuration is going on, the 
patient’s strength must be supported with tonics, the mineral acids, bark, and 
quinine. Porter must be liberally allowed, and plenty of nourishment given. 
The sinuses that are left may usually be induced to close by attention to the 
state of the general health : should they not do so, however, the employment 
of pressure and the use of stimulating injections may, in time, accomydish 
this. In the event of their proving rebellious, it has been proposed to slit 
them up ; but this is an unnecessarily severe practice, and may, T believe, in 
aU cases be dispensed with. 

Chhonic Absorbs of tife Bueast may assume two foims : the Diffused, 
and the Gircumscrihed or Enqisted. 

Chronic Dififased Abscess of the breast may occur at all ages, in the single 
or in the married. It usually appears in the submammary areolar tissue, often 
without any external exciting cause, but as a consequence of impaired health, 
in strumous or cachectic females, and is often connected with uterine derange¬ 
ment. It may jicquire a very large size, and, pushing the mammary gland 
liefore it, gives the breast a coni(!al pointed shape. Fluctuation soon becomes 
apparent, and the ordinary local signs of Chronic cold or congestive abscess 
disclose themselves. 

The Treatment of chronic diffused abscess of the breast consists in making 
a free outlet for the pus in a dependent situation, and keeping it free with a 
drainage-tube ; at the same time that the general health is imiwovedwith iron 
or cod-liver oil on ordinary medical principles. 

Chronic ZSneysted Abscess of the breast is a disease of groat importance, 
inasmuch as it closely simulates various tumours in this situation ; so much 
so, indeed, that it is only with extreme difficulty that the diagnosis is effected 
in some cases. The breast has in numerous instances been amputated on the 
supposition of its being the seat of tumour, when it was merely the seat of a 
very chronic thick-walled abscess. It usually commences as the result of preg¬ 
nancy, whether complete parturition or miscarriage take place ; sometimes as 
a consequence of lacteal inflammation, but usually without any injury or other 
direct local cause. An indurated indolent swelling forms, and this may 
gradually soften in the centre ; but fluctuation may for a long time be very 
indistinct, and even absent, being obscured by the thick wall of plastic 
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matter that is thrown out around the collection of pus. It is owing to 
the deposition of this dense mass of limiting iibrino, that the chronic en¬ 
cysted abscess is commonly developed as a hard and apparently solid lump. 
It is in general not very distinctly circumscribed, and of but moderate mag¬ 
nitude ; after a time it remains stationary, or but slowly increases with 
but little i)ain during a space of many montlis ; it is not unfrequcntly 
attended Avith retraction of the iiipjAle. 

Diagnosis. —The diagnosis of this form of abscess is of great importance, 
inasmuch as it lias not unfrequcntly been excised for tumour of the breast. 
I am acquainted Avith many instances in Avhich this mistake has been com¬ 
mitted. Such an error may, howcA’cr, commonly bo aA'oided by attention 
to the following points : 1, that the existence of an abscess is almost in- 
\ ariably preceded by inqireguation, parturition, or miscamage ; ' 2 , that 
there is more or less (cdema oi‘ the subcutaneous areolar tissue covering it; 

that, although it is of sIoav formation and AA'ithout pain, it is not dis¬ 
tinctly circumscribed, but gnKlually fuses in an iiTcgular manner into the 
neighboiu-ing tissues ; 4, that it is not freely movable, but rather incorporated 
Avith adjacent pints ; and o, that elasticity, or even deep fluctuation, may 
be commonly felt at one part of it. Should there be the least doubt in the 
case, the introduction of an exploring trochai*, by giving issue to the pus, 
Avill always determine its true nature ; indeed, this simple means of diagnosis 
should never be neglected in any case in which there is reason CA’cn to suspect 
the possibility of the apparent tumour of the breast being in reality an 
abscess. 

Treaimrnt. —In the chronic encysted abscess, as Avell as in the diffused form 
of the disease, the drainage-tube is most useful ; but, should the mass of 
plastic matter be very large and dense, a seton may advantageously be passed 
across it in a iierpcndicular direction, so that the plastic tumom may be 
softened and caused to disappear by the inflammation thus excited in it. 

In all cases of chronic abscess of the breast, but more particularly in the 
submammary, tlie arm should be kept at perfect rest in a sling or bandaged to 
the side. 


TXJMOUES OF THE BEEAST. 

The study of the A'arious tumours of the female breast, more especially in a 
diagnostic point f)f vicAV, is of the first importance to the practical Surgeon ; 
for, though it might be supposed that it Avould be easy, if not to recognise the 
minuter shades of pathological difl'erence between morbid groAArths so super¬ 
ficially situated as those of the mammary gland, at all events to diagnose the 
maUgnant from the non-malignaut affections of tliis organ, yet in practice 
nothing is more diflScult in many cases : and it not only requires great experi¬ 
ence, but also an intimate acquaintance with the special course tmd symptoms 
of each particular disease, to come to a correct conclusion as to its nature. 
Even Avith all the light which experience and a careful examination of the 
characters of the tumour may throAV upon the nature of the disease, it will be 
impossible for the Surgeon to avoid occasional errors m diagnosis. 

Mammary tumours may be either simple or malignant. The original recog¬ 
nition and classification of the different varieties of simple tumour that affect 
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the breast-gland, is principally due to Sir A. Cooper ; and this important de¬ 
partment of surgical pathology has of late years been much extended by the 
researches of Velpeau, Birkett, and Paget. It is only very recently, however, 
that the confusion that has hitherto surrounded this very intric-ate subject has 
been cleared up, and it is chiefly by the recognition of the characters and by 
the study of the natural history of the various forms of sarcoma that affect 
the breast, that this has been accomplished. 

NON-MAMONANT TUMOtTBS. 

The non-malignant tumours of the breast comprise the Chronic Mammary 
Tumour, the different varieties of sarcoma and Cystic Growth, the Painful 
TiibercU, Hydatid Cysts, and various forms of Fibrous, Cartilaginous, and 
Osseous Growths. 

Chronic Mammary or Adenoid Tumour, or Adenoma, is perhaps the 
most common variety of these benign structures.. It usually occurs as the 
result of blows, squeezes, or lacteal in’itation, and is almost invariably met 
with in young women under thirty years of age ; usually in women otherwise 
healthy ; and most frequently in those of a sanguineo-nervous temperament. 
It is often associated with the hysterical temperament, and connected with, if 
not dependent on, uterine irritation and sexual excitement of an irregiilar kind. 
This tumour is generally of small size when first perceived, and may remain 
stationary for many years; or it may slowly increase, and at last attain a 
considerable bulk. In other cases it may very rapidly grow to a great size. 
In a case on which I operated some years ago, the tumour had continued 
for eighteen years about the size of a walnut, but in the course of six 
months it increased to an enormous magnitude, and on removal weighed nearly 
five pounds. 

This tumour usually commences as Ok small, movable, finely nodulated 
growth, attached by a pedicle to one side of the mammaiy gland ; it is hard 
and incompressible, often appears isolated, and is not generally painful; it in¬ 
creases slowly, without discolouring the skin or becoming attached to it, and is 
frequently many years in attaining a moderate size. It is often floating, as it 
were, in the substance of the gland, into which it can be pushed back. This 
tumour is frequently mistaken for a cancerous growth, and the diagnosis is 
often as difficult as it is important; though in many cases the otherwise good 
health of the patient, the mobility of the mass, the absence of all implication 
of the skin or glands, the want of hardness, and its circumscribed character, 
will indicate its true nature. 

On examination after removal, an adenoma appears to be irregularly lobu- 
lated, is encapsuled, and its cut surface is found to present a bluish or greyish- 
white colour, which, after exposure to the air, assumes a rosy tint; and, on 
pressure, drops of a thick creamy fluid are often seen to exude. Under the 
microscope, it has boon found by Birkett to consist of imperfectly developed 
hypertrophy of the glandular tissue ; the terminal cells of which are filled with 
epithelial scales. For microscopical characters, see Figs. 290,291, p. 764, Yol. I. 

Adenoma, though usually very clironic in its progress, may at times assume 
extreme rapidity of growth, so as almost to simulate malignant disease. This 
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usually happens in those cases in which an adenoma has remained in a 
quiescent state from an early period up to about the middle of life, or in which 
it developes for the first time between the ages of 35 and 40 years. In these 
instances it will grow with extreme rapidity, attaining in a few months a size 
equal to that of a cocoa-nut, or even larger, and simulating in this respect the 
progress of an encephaloid tumour. Such rapidly growing adenomata are pain¬ 
less, and, however large, continue perfectly movable, free from deep adhe¬ 
sion, or from glandular implication ; the skin covering them is healthy, 
thinned, and unadhcrcnt, the nipple projecting usually very prominently. 
The tumoiur itself will be felt to be nodulated, som>elastic, not stony, and 
always rounded in outline. After removal its section is lobulated and glisten¬ 
ing, something resembling a mass of rice or sago jelly, often having cysts 
interspersed through its substance, containing fluid or semi-solid glandular 
tissue. 

Treatment .—^This consists in attention to the general health, and in the 
employment of local absorbent remedies. Under this treatment, adenomata 
have occasionally disappeared ; in some instances they have been known to 
become spontaneously absorbed after marriage or during pregnancy. If obsti¬ 
nate, their dispersion may be facilitated by the occasional application of two 
or three leeches, followed by inunction of iodide of lead ointment; and by the 
internal administration of Plummer’s pill, and the compound decoction of aloes. 
In addition to these means, the employment of compression will be found 
especially serviceable ; this may be applied either by means of Amott’s slack 
air-cushion, or by Tanchou’s plan, which consists of a pad to which a spiral 
spring is attached, and which, being compressed by a proper arrangement of 
bandages dcross the chest, will keep up steady and continued pressure upon 
the tumour. I have employed this kind of apparatus, which is far less ex¬ 
pensive and cumbersome than the air-compressor, in several cases of adenoma, 
with great benefit. The advantage attending it is, that it can be used in con¬ 
junction with absorbent ointments, which cannot be used with the air-bag, as 
the grease entering into their composition destroys the macintosh cloth of which 
it is made. In this way absorption may not unfrequently be secured ; and I 
am disposed to think that not a few of the so-called cases of cancer of the 
breast that have been reported as having been cured by pressure, were in 
reality instances of the adenoma in which absorption had been brought about 
in this way. Should the growth attain too great a magnitude to admit of 
absorption by the moans that have just been recommended, its excision must 
be practised. In doing this it is not necessary to remove the whole of the 
breast, but it will be quite sufiicient to extirpate the tumour itself, and at most 
the small lobe of mammary gland connected with it. This may be done, if the 
growth implicate the edge of the mammary gland, by two incisions that radiate 
from the nipple as firom a centre, thus inclosing a triangular portion of the 
breast. If it be very movable, and in the substance of the gland itself, it may 
often be enucleated.through a simple incision. In removing this tumour, there 
are two little practical points that should, if possible, be attended to. 1. The 
gland should not-be incised through its whole thickness, so as to open up the 
areolar bed which is interposed between it and the pectoral muscle. If this be 
interfered with, infiltration of blood or of pus into it may occur, and deep 
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abscess may form under the breast or at the lower edge of the gland, leading 
to very troublesome consequences. 2 . The wound must not be closed tightly 
by sutures and plasters. If this be done, the discharges are retained, and bur¬ 
rowing of unhealthy matter into the submammary areolar tissue often takes 
place, leading to extensive suppuration behind the mammary gland, often of a 
most troublesome and tedious character. I have found it better to leave the 
wound open, and to dress it from the bottom. 

When the tumour has been allowed to attain a very large size before re¬ 
moval, it will generally be necessary to extirpate the nipple and the whole of 
the mammaiy gland, which will be found either involved in the tumour, or in 
an atrophied but othcrw'ise healthy state. 

Sarcomatous Tamours frequently develop in the mammary gland. They 
arc difficult to distinguish from adenomata, but are usually somewhat softer, 
more rapidly force their growth, and tend to develop at a later period of life 
in women above rather than in those under thirty years of age. The rapidity 
of growth of these tumours when soft is very great, and many of the cases that 
up to a recent period have been described as encephaloid tumours of tlic female 
breast, have in reality been these rapidly growing soft sarcomata. Their cha¬ 
racters have been so fully described at p. 7(!y, Vol. T., that they need not be 
recapitulated here. TJaey have also been described as rapidly growing 
adenomata and “ recurring fibroid ” tumours. In many cases it is impossible 
to distinguish them accurately from cancers until after cxtiipation ; and it is 
to this diffieulty of diagnosis, and the confusion that has hitherto existed be¬ 
tween sarcomata and cancer—a difficulty that can only be cleared up by the 
microscope — that “ cancer-curers” owe much of their success. Ignorantly 
confounding the simple wdth the malignant gi-owth, they claim to have cured 
the cancer when they have only destroyed the sarcoma. 

In some cases sarcoma rctunis after operation, even though the w'hole of the 
mammary gland has been extirpated with the tumour. 1 believe this to be 
the case most frequently, if not solely, Avhen the sarcoma is of very rapid 
grow'th. In one case, where I had removed a very large tumour of this kind 
weighing about four pounds, with the whole of the involved and atrophied 
mammary gland, from a lady forty years of age, in 185!), recmTcnce took place 
in 1861, and again in 1868, 1864, 1865, and 1868. The recunent tumours 
were developed at some little distance from the original cicatrix, and proved 
on careful examination to be simple, without any cystic formation or can¬ 
cerous deposit, or any evidence wdiatevcr of malignant action, and were suc¬ 
cessfully removed. The patient’s general health continued perfectly good 
throughout. 

When a sarcoma is not only exceedingly rapid in its growth, but recurs after 
removal, suspicions of malignancy not unnaturally arise, as two of the most 
frequent and important elements of such a condition, exuberant vegetative 
activity and local return, exist. But the absence of all contamination of 
neighbouring structures, superficial or deep, of glandular implication or of 
visceral deposit, and of constitutional cachexy, will indicate the bemgn cha¬ 
racter of the disease. In such cases as these, the tendency to recurrence will 
in most cases gradually wear itself out; and, after several operations have been 
required at intervals of months, or a year or two, the disease will cease to be 
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reproduced, and a cure will be thus established. But instances arc not wanting 
in which the tendency to the local reproduction of the sarcoma has been so 
active that it out-ran all possibility of complete extirpation, and eventually 
destroyed the patient. For reference to a case of this kind, see p. 708, Vol, I. 

Faimfol Mammary Tumour. —It occasionally hapjKins that the chronic 
mammary tumour becomes the scat of very severe and i)aroxy6mal neuralgic 
pains, attended with very considerable cutaneous sensibility, constituting tlie 
form of disease that goes by tjic name of the painfxd mammary tumour. This 
condition most frequently ocenrs in early life, and in women of an imtable and 
delicate constitution; it is commonly associated with disorder of the uterine 
functions, the pain increasing at the catamenial periods, and appearing to be 
essentially owing to the implication of some of the twigs of the intercosto- 
hiimeral nerves in the disease. 

The Treaimmt of this affection must have special reference to the removal of 
the neuralgic condition. This is oommonly best effected by the internal ad¬ 
ministration of alteratives and tonics, more particularly of the preparations of 
iron and zinc, with cod-liver oil if necessary; and by the inunction of the 
iodide of lead ointment, conjoined with belladonna or aconite, into the allected 
breast. In many cases the application of a lew leeches Irom time to time, 
especially in the vicinity of the axilla, will lessen the neuralgia more effectually 
than any other plan of treatment; and in others, again, pressure will be found 
serviceable. If all other means fail, excision of the tumour may in this, as in 
the last case, ultimately be found necessary. 

Cystic TiiMoni of this BuhAsi' is one of the most common of the non- 
malignant affections of this organ. It may occur in three distinct forms: 1. As 
a Single Unilocular Cyst ; 2. As several of these cysts occurring together, a 
(,’ompound (^yst ; and 8. As the C'ysto-Harcomatous Tumour, in which the 
cystic development appears to be superadded to a structure analogous to that 
of the chronic mtxmmary tumour. Besides these forms of non-malignant cystic 
tumour, we occasionally meet with Cystic Cancer of the breast. 

1. The Single or XTnilocular Cyst of the female breast, described by Sir 
B. Brodic as the Sex'o-Cijstic Tumour, and by Sir A. Cooper as a variety of 
hydatid tumour, usually occurs at first in the form of a small thin sac of about 
the size of a filbert, containing a clear serous fluid, imbedded in the glandular 
substance of the bmast, and mo\'able under the skin. Sometimes more than 
one cyst of this kind is present in the breast; though, as one attains a greater 
development than the others, the smaller one may readily escape detection. 
These cysts when single and small always contain a clear serous fluid, but as 
they increase in size, or become multiple, their contents may assume a 
gr^nish-brown or blackish tinge from admixture with a small quantity of 
eftu^d blood. They may continue for a great length of time of small size ; 
but in other cases they gradually increase until they contain several ounces of 
fluid. They then become very tense, with the skin drawn tightly over them, 
through which they shine if superficial. Sir B. Brodie is of opinion that 
they are originally formed by a dilatation of the lactiferous tubes, and refera 
to a preparation in which this position can be demonstrated. This may be 
the case in some instances, but in most cases they are imdoubtedly, as often 
happens with cystic growths in other organs, of independent formation. 
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The Diagnosis of the affection may usually be readily effected by feeling the 
globular elastic cyst under the skin ; the mammary gland being movable, and 
not adherent to any of the adjacent structures. In those cases, however, in 
which the tumour lies deeply, the diagnosis may not so readily be made, more 
especially from some of the cystic forms of cancer to which I shall afterwards 
have occasion to advert. In fact, nothing is more easy than to diagnose the 
true nature of a superficially seated cystic tumour,—nothing more difficult in 
some cases than to diagnose one deeply seated at the under surface of the 
mammary gland. For, the whole thickness of the gland intervening between 
the cyst and the finger, the sense of elasticity is lost, and a solid feel com¬ 
municated, w'hich may readily mislead even an experienced Surgeon. When¬ 
ever the Surgeon has any doubt about the existence of fluid in a tumour of 
the breast, he should introduce an exploring trochar ; when, if the disease be 
cystic, the fluid will be discharged. If the tumour prove to be solid, no ill 
consequences will result from the simple puncture. Several instances have 
occurred to me in which, from the want of this simple precaution, very ex¬ 
cellent Surgeons had condemned, as cancerous, tumours of the breast which 
proved to be cystic. 

Unilocular cysts of the breast occasionally attain an immense size, at the 
same time that their walls remain thin and supple. In some of these instances, 
the fluid continues to the last of a truly serous character ; in other cases, how¬ 
ever, it becomes more or less glairy or mucilaginous, and hence Velpeau has 
described this variety as the Sfro-mticaiis Cyst. In other cases, the walls of 
the cysts have been known to undergo calcareous degeneration. When these 
cysts attain a very large size, their walls being thin, and the skin covering 
them tense, they may become translucent, and thus constitute true hydrocele 
of the breast, resembling in many respects similar serous tumours that form in 
the neck. 

2. Compound Cysts. —In the majority of instances, as has already been 
observed, no material alteration takes place in the cyst, except, perhaps, its gra¬ 
dual increase in size; but in other instances, peculiar changes occur in it, in conse¬ 
quence of which it becomes filled up by a dense solid growth springing from the 
interior, at last undergoing ulceration, and giving rise to a scries of destructive 
changes (Figs. 6G2, 6G3). The pathological phenomena that accompany these 
changes have been ably investigated by Sir B. Brodie. He finds that, in the 
first instance, one or more membranous cysts, containing serum, are formed in 
the breast; the fluid gradually becomes darker in colour, and opaque ; after a 
time a fibrinous excrescence, of a lobulated or foliated form, springs up into 
the interior of the cyst, gradually displacing and occasioning absorption of the 
contained fluid, and at last filling up the whole of its interior; and then coming 
into contact with the capsule by which it is compressed, or with which it may 
bo firmly incorporated, the whole tumour is converted into a solid mass, in 
which the remains of the cysts still continue to be perceptible. Sir B. Brodie 
thinks that there is reason for believing that a growth of a fibrinous substance 
takes place from the outer side of the cyst as well, thus adding to the general 
size of the breast. If one of the larger cysts be laid open, or if the pressure of 
the intracystic growth cause inflammation and ulceration of its capsule, this 
may at last be perforated, and a fungous mass will sprout through it, presenting 
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many of the ordinaTy symptoms of a malignant growth; being irregular, dark- 
coloured, bleeding readily, and increasing rapidly in size. When such changes 
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as those have taken place, the tumour assumes a formidable character, and will 
rapidly proyc fatal by the induction of exhaustion and hectic. Tumours of 



Pig. 663. Breast laid open after removal, showing Componnd Cysts deeply seated in Mammary 

Gland, mistalmn for Scirrhus. 

this description, composed of cysts having intracystic growths sprouting from 
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their interior, may attain an immense magnitude and weight. They liave 
been met wth of six, eight, or even twelve pounds weight; but by far the 
largest is one described by Velpeau, which weighed forty pounds. 

8 . Cysluc Sarcoma.— The various forms of cystic tumour that liaA’c just 
been described, when associated with the development of fibrinous intracystic 
matter, constitute forms of the so-called cystic, sarcoma. Another variety of 
this disease, however, is not unfrequcntly met with, in which the sarcomatous 
or solid element of the tumour preponderates over the cystic part of the growth, 
in tlieso cases the tumour will be found to be composed of a dense white 
lobulated or foliated structure, closely resembling that of the chronic mam¬ 
mary tumour, and consisting either of imperfect hypertrophy of the breast- 
gland, or of the deposit of a fibrinous material. This mass is studded 
throughout with a number of small cysts, vai-ying in size from a pin’s head 
to a hazel-nut, and usually containing clear fluid. If some of these cysts 
increase out of proportion to the rest, the tumour will assume more of the 
true cystic character. 

This form of cystic sarcoma usually occurs in women from thirty to thirty- 
five years of age, as the result of injury or as the remote consequence of some 
inflammatory action during lactation. On examining a breast afiected in this 
way, it \rill be found that the tumour, which may either be confined to one 
lobe or may implicate the whole of the gland, is hard, heavy, and solid to the 
ieel ; on careful exainination, howe\’e]’, its surface may be felt to be finely 
jiodulated; and, occasionally, a larger cyst than usual maybe found projecting, 
which is recognised by its elastic feel and globular shape. The disease is slow 
in its growth, and does not implicate the adjacent cutaneous or areolar 
structures; hence, the timiour is movable on tlie pectoral muscles, and the 
skin is unattac;hed to it. The axillary glands, also, are not enlarged, at least 
not to any material extent. The nipple will usually be found to be normal in 
its shape, and not depressed. 

The eventual development of malignant action in these cystic tumours by 
the deposit of cancer in the interior of the laa’ge cysts must not be overlooked. 
A tumour of this kind may be benign for many years, and remain generally 
so throughout the greater portion of its structure ; yet, after removal, en- 
cephaloid may be found to have formed in some of the cysts. In the case 
from which the drawings (Figs. OC-t, were taken, the tumour had 

existed for more than twenty years before removal, having commenced at the 
age of twenty-eight ; but, after extirpation, cancerous matter was found at 
the bottom of some of the cysts, which, as the constitution was uncontami¬ 
nated, was doubtless of recent formation ; and the surface of the fungus was 
cpitheliomatous. 

Treatment .—The treatment of these various forms of cystic and sarcomatous 
growths varies, according to the number and size of the cysts, and the quantity 
of solid matter deposited inside and around them. When the cyst isswntWand 
sinyle, the fluid contents may be let out by puncturing with a small trochar ; 
but a cure cannot usually be effected in this way, as the fluid readily reaccumu- 
lates. In cases of this kind. Sir B. Brodie found considerable advantage 
from the application of stimulating embrocations, more particularly of one 
composed of equal parts of camphorated spirit and weak spirit, with one-eighth 
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part of liquor plumbi. In other cases, blistering and the application of the 
tincture of iodine may be serviceable. Under these plans of treatment, I have 



CysU«* Tumour Fig. 605.—Tho samo Cysthi Tumour, six months 

of Breast, of 20 years’ <luratioii. later, with Cancerous Ucixjsit. 


several times seen the tumour disappear. Occasionally it will suppurate 
spontaneously, and is thus got rid of; or it may be opened, a tent of lint intro¬ 
duced, and thns suppuration established in it. 

Operative Treatment. —If the tumour bo and simjU, containing 

serous fluid, possibly with fibrinous matter in its interior, it may often bo 
dissected out of the areolar bed in Avhich it lies, and be separated from its 
attachment to the mammary gland, this structure and the nipple being other¬ 
wise left intact. Tn this Avay I have successfully removed largo unilocular 
cysts of the size of a shaddock. If the cyst be compound and numerous, the 
case is more serious, and then their extirpation only is not advisable. 

When the disease is truly a Custir Sarcoma, it is better either to leave the 
tumour and treat it by palliatives, or to rcmoA'C the whole breast; partial 
I’cmoval of the brejist, extirpation of the tumour Avith its lobe of the mammary 
gland only, is not usually a very successful opersition. Recurrence of cystic 
development will almost certainly occur ; and often very scA’erc inflammation 
of the gland and of the adjacent textures is set up. This I have seen on 
several occasions, and therefore think it better that the breast should either be 
left, or removed in ioto. Such an operation, hoAvever, should not be under¬ 
taken in the early stages ; as the tumour may continue for many yeans without 
seriously troubling or endangering the patient, and may perhaps eventually 
undergo atrophy or al^orption. If, however, it show a disposition to increase, 
to become troublesome by its bulk, or painful, it should then certainly be extir¬ 
pated ; Md this operation may ahvays be performed with a good prospect of 
success, inasmuch as the disease is not malignant, and does not tend to contami¬ 
nate the constitution. It is a remarkable fact, howcA’cr. which has been adverted 
to by LaAvrence and Brodie, that, even though the whole of the bre.ast be extir¬ 
pated, a similar affection occasionally recura in the cicatrix, requiring subsequent 
operation ; and then, perhaps, being permanently eradicted. This must either 
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be owing to some portion of the cystic structure having been left in the first 
operation, or to the development of new cysts in the site of the former ; but to 
which cause it is referable, is still uncertain. The repeated recurrence of these 
cystic tumours is very remarkable. Csesar Hawkins relates a case in which the 
growths had to be removed eight times for as many recurrences. After the 
removal of the cystic sarcoma, a recurrent tumour of cancerous character is 
sometimes developed in the cicatrix, even in cases in which there is good 
reason to believe that there has been no carcinomatous element in the primary 
disease. Yet in other instances it is doubtless owing to the cancerous degene¬ 
ration of the cystic growth, which may originally have been benign, but in 
which a malignant action has established itself before removal. 

Sangnuieons Cysts are occasionally met with in the mamma. They present 
the ordinary characters of* cystic development, but are sometimes accompanied 
by bleeding from the nipples, and, when tapped, arc found to contain dark thin 
grumous fluid. 

Various rarr Tumours. —Besides these tumours, the breast is occasionally 
the seat of other morbid growths ; for instance, fibrous, osseous, and cartila¬ 
ginous masses have been mot with. All these affections, however, arc of 
extremely rare occurrence; and, when they form, it is almost impossible to 
determine their true nature until after removal. Their extirpation is usually 
practised on account of the obscurity attending the diagnosis, and the fact of 
their commonly being mistaken for cancerous growths. 

The most important of these, perhaps, is a Recurrent Fibrous tumour, 
which shows a remarkable tendency to return after removal. This it may do 
many—as often as eight or ten—times. 

Sir A. Cooper describes a Scrofblous Tumour of the breast; the precise 
nature of which is not very apparent from the account given by that great 
Surgeon. It is not improbable, however, that it is of tuberculous character ; 
and Velpeau states that he has found tubercle occurring in the breast in 
two forms: in the first, primarily deposited in the skin and subcutaneous 
cellular tissue ; and in the other, as a fibro-tuberculous affection of the gland 
itself. 

Hydatids of the breast are of rare occurrence, and have been principally 
described by Sir A. Cooper ; cases have also been related by Grafe and others. 
These hydatid tumours are so e-xcessively rare and obscure, that their true 
nature would not, in all probability be suspected until after removal. They 
present the ordinary characters of deeply seated cysts, with fluctuation and 
some induration round the globular swelling, and an absence of pain. In such 
a case, an incision into the tumour will cause the escape of the acephalocysts, 
and the ultimate suppuration of the cavity in which they lodged, which will 
gradually cicatrise. 

In some rare cases, tumours containing Foetal Remains have been met with 
in the breast: these, however, are rather matters of pathological curiosity than 
of practical importance. 

CANOBB OF THE BREAST. 

All the various forms of cancer have been met with in the breast; scirrhus, 
however, occurs with far greater frequency than any of the other varieties. 
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Occasionally the encephaloid form of the disease is met with, but colloid is 
very rare. Cancer of the breast, whatever form it assume, is invariably 
primary : it may affect one lobe only, or be infiltrated into the whole gland ; 
and it may commence in the nipple or in the skin covering the breast. Most 
frequently one breast only is affected ; but in some cases both mammary glands 
are implicated. 

SciRRHUS.—Scirrhus is the form of cancer which is commonly met with in 
the breast. It may occur in several ways : either affecting the nipple, impli¬ 
cating the skin, being primarily deposited in the form of an intramammary 
tumour ; or infiltrating the whole substance of the organ. It most commonly 
conmiences as a circumscribed tumour of small size, at first perhaps smooth 
and round, hard and indolent in its character, with little or no pain ; it is 
readily movable, may be situated in one lobe, and is attached perhaps to the 
rest of the gland by a distinct pedicle. As it increases in size, it becomes 
hard, knobbed, and iiregular, perhaps presenting a finely granular feel, and 
becoming fixed to the gland and subjacent parts. AVlien the disease begins as 
scirrhous infiltration of the breast, the mass is from the first hard, rugged, irre¬ 
gular, nodulated, and heavy; often somewhat square in shape, and early accom¬ 
panied by adhesions to subjacent parts. In other cases, the development of 
the scirrhous mass is accompanied by a corresponding atrophy of the mammary 
gland, which becomes shrivelled and disappears entirely. In some instances, 
rather large cysts may form in connection with the scirrhous mass. In a 
woman, whose breast I once removed for what was supposed to be cystic 
sarcoma, but which proved after the operation to be a scirrhous tumour, the 
mass contained several cysts as large as cherries, filled with dark or greenish 
fluid, and projecting from its surface ; and in a lady under my care for scirrhus 
of the breast, a tumour as lai'ge as a pigeon’s egg, containing sanguinolent fluid, 
formed on the surface of the tumour. 

As the swelling incret^es in size, it has a tendency to be more fixed to the 
subjacent parts, becoming adherent to the pectoral muscles and incorporated 
with the areolar tissue at the border of the axilla. The tumour also begins 
to form a distinct external projection, and becomes more irregular in shape ; 
it is the seat .of severe pain, more particularly at night; and is usually 
covered by a plexus of blue and dilated veins. The ordinary symptoms 
of cancerous cachexy now appear, and the disease then makes still more rapid 
jirogress. 

The tumour may in some cases remain for a great length of time without 
implicating the SMn ; but most commonly, after it has existed for a few 
months, this tissue becomes more or less involved in the morbid action. In¬ 
stead of being loose and movable over the surface of the cancer, it will be 
found, on being pinched up between the fingers, to dimjde at one part, where 
it may be felt to be attached by a kind of cord-like process to the tumour 
beneath it. After a time, that portion of the skin which first liecame fixed 
in this way acquires a reddish or purplish colour, and is covered with thin 
scaly epidermic desquamations, and becomes permeated by a number of small 
ramifying vessels. A crack or fissure eventually forms in this ; a small exuda¬ 
tion of a mucous fluid takes place, which dries into a scab ; under this, 
ulcerative action sets in, which speedily assumes the ordinary characters of a 
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scirrlious ulcer, having hard, elevated, and everted edges, a greyi8h-%reen or 
l“dul surface, and discharging a quantity of very fetid pus. In some caseiS 
ulceration may take place at several points, and thus the whole surface of the 
breast become converted into <Jne immense chasm, which may even extend up 
into the axilla. 

The skin, when affected, often assumes a red, glanced, hard, and brawiiy 
character, being shining,, and as if greasy upon the surface, having its pores 
enlarged, and enveloping the side of the chest in a’kind of stiff solid casing, 
attended usually by much pain, considerable (edema of the arm, and an 
aggravated form of constitutional cachexy : ulceration at last takes place in 
this hardeiKjd mass, and then speedily destroys the patient. In other cases, 
the cancerous development seems to develop priinarilyj and to cx])end‘its eilergy 
chiefly upon the cutaneous structures. The tumour of the gland is small, 
atrophic, and implicates the nipple. The cancerous infiltration rapidly spreads 
into the suiTOunding integument, which becomes early contaminated, assuming 
a hard, leathery character, or feeling brawny and infiltrated ; often withemt 
discoloration, but presenting a hypertrophied appearance, the pores being 
enlaa’ged, and the interspaces between them increased. In other cases, the infil¬ 
trated skin as.sumes a bronmisli or purplish colour, and is covered by rough 
desquamating crusts, so as to resemble the bark of an old tree. This diseased 
state of the integuments will extend very widely, without ulceration or further 
development of the tumour situated in the gland. I have in this way keen 
the integuments of the whole front of the chest, from the chivicle8‘,to l^elow 
the mamiuffi, and from one axilla to the other, infiltrated, hard, and leathery, 
of a brownish-red colour, forming a stiff cuirass, as it were, but without 
ulceration. This condition is very chronic ; and it is remarkable that in it the 
axillary glands are not infiltrated, or the constitution rendered cacl^cfcic, at 
nearly so early a period as w'hen the disease primarily originates in the ruammary 
gland, and secondarily involves the skin. 

Another w\ay in which the skin becomes involved primarily, is by the 
formation of a scirrhous tubercle or nodule in it, usually towards the outer 
or axillary border of the mamma. From this the disease gradually infiltrates 
inwards, implicating the gland in a secondary mamiei*, and usually but to a 
limited extent. 

The Pam is in many cases but trifling in the early stages of the affectmn ; 
so much so, indeed, that it is the tumour, often accidentally noticed, that first 
excites alarm ; as it increases, however, the suffering becomes severe, more 
' particularly at night, is greatly aggravated by handling the diseased mass, and 
chiefly extends up to the shoulder and down the arm. The pain usually 
becomes most severe about the time when the skin is first implicated ; but, as 
the cutaneous infiltration goes on, it gradually lessons, owing probably to the 
destruction of the cutaneous nerves. 

Setraotiou of the Ifipple commonly commences about the same time 
that the skin is implicated ; it appears to be owing to the glandular |Bubsllu%e 
becoming involved in the mass of the tumour, and thus giving rise to sh^en^ 
ing of the lacteal ducts ? in consequence of which, by the projection fo]!^&!rds 
of the general mass of the breast, the nipple appears to become c|pmpletely 
buried. This sign has received more importance than it deserves in conn^- 
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fcion with cancer, as it does not occur in all cases of malignant disease, and is 
occasionally met with in sim^e mammary tumoiirs. 

The A jciUary Olaads usually become enlarged’ early in the disease, and 
may attain a greater size than that of the original tumour; and on. cloM 
examination a kind of indurated cord may be felt extending in the course of 
Uie absorbents, from the edge of the pectoral muscle to the axilla. ' After a 
time, the supraclavicular or subclavicnlar glands may likewise become impli-^ 
cated. In fact, the whole of the glandular structures in the vicinity of the, 
shoulder undergo cancerous infiltration. When this is the case, the pressure 
upon the axillaiy vein may occasion oedema of the arm and hand. The glan¬ 
dular infiltration usually increases rapidly after the skin has become implicated. 
In some cases, scirrhus of the axillary glands is the primary disease ; and in 
other instances, when the glands become affected, the chief virulence of the 
disease appears to expend itself upon them ; the tumour of the breast ceasing 
to enlarge, or oven wasting, whilst the secondary glandular deposits in the 
axilla become greatly developed. 

As the sciiThus extends, it may gradually affect the subjacent muscles, cellu¬ 
lar tissue, the ribs, and at last the pleura, giving rise eventually to hydrothorax 
or ,secondary visceral deposits. In many instances, however, the disease proves 
fatal by the induction of exhaustion. The constitutional cachexy is in many 
cases not very distinctly marked, until after the skin has become involved ; 
but then it rapidly increases, more especially when ulceration takes place. 
Indeed, the cancerous degeneration of the skin may be looked upon us an 
epoch of peculiar importance in scirrhus of the breast, as it is at this period 
that the pain increases, that the lymphatic system becomes infected, and that 
the constitution becomes distinctly imisoned. 

Snrataou.—The duration of life after the occurrence of scirrhus of the 
breast varies greatly; so much so, that the disease may be considered as 
assuming an acute and a chronic form. The acute variety principally occurs 
in ruddy and plethoric women, and commonly proves fatal in a few months. 
In those who arc of a more feeble and delicate constitution, the disease, as a 
general rule, takes a slower course. Sir A. Cooper states that the disease, on 
an average, is from two to three years in growing, and from six months to two 
years in destroying life after being fully formed. In this estimate, which is 
pnftably correct, Walshe agrees ; so that the average duration of life in 
cancer of the breast would probably be about three years. As a general 
rule, the progress of scirrhus is slower in old people, in whom it occasionally 
gives rise to a kind of atrophy of the breast, with shrinking and induration 
of the tumour, yhere are many instances on record, however, in which cancer 
of the breast has existed for a far longer period than has just been men¬ 
tioned ; for ten, twelve, or even, as in a case related by Sir B. Brodio, for 
twenty-five years. 

Patliologioal Stmetnre. —After removal, scirrhus of the mamma presents 
co^derable variety in appearance. In the majority of instances it occurs as 
a |>e<jnh'arly hard, knobbed, and irregular mass, creaking under the knife when 
presenting on section a greyish or bluish-^rey, semi-transparent 
surface, t^versed in various directions by bands of a more opaque character, 
and exudipg on pressmre a thin reddish juice. In many instances, masses of 
von, n. ; Q Q 
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an opaque appearance and yellowish tint may be seen in the midst of the 
tumour. These, which look like tuberculous deposits, consist in reality of 
fatty degeneration of the scirrhous structure. In other cases again, on pressing, 
the tumour, small drops of a thick creamy fluid will appear to exude at various 
points. This seems to be the inspissated and altered secretion of the gland 
retained in the ducts. Cysts arc occasionally, though rarely, met with in 
Bcirrhus of the breast; these are usually small, and contain clear fluid, being 
deeply imbedded in the substance of the tumour ; in other cases they may be 
large and globular, and filled with a bloody or dark-green li<iuid. The 
microscopical characters of scirrhus of the breast are such as are represented 
in Fig. 805 and 806, Vol. I. 

Encephaloid. —Encephaloid of the mammary region and gland is by no 
means of such common occurrence as scirrhus, yet all the varieties of this form 
of cancer have been met with in the breast; and fungous hajmatodes has been 
seen to spring from the bottom of cystoid growths previously developed in this 
region. Encephaloid of the breast may sometimes acquire a considerable 
size; thus, Cruveilhier relates a case in which the tumour W'eighed nearly 
twelve pounds. The structure of this disease does not differ from that of the 
same affection in other situations ; both the hard and the soft Aarieties may 
be met with, and in some advanced cases the true fungus luematodes occurs. 
But undoubtedly many forms of i‘apidly growing and fimgating tumour of the 
mamma, which up to a recent period were considered, described, and figured 
as encephaloid, are in reality not cancerous at all, but simply forms of soft 
sarcoma, with a tendency to rapid growth, fungous siu’outing, and interstitial 
hemotrhage. 

Encephaloid usually begins deeply in the substjmee of the breast, though 
sometimes, but more rarely, at a little distance from the gland, as a soft 
globular tumom*, which rapidly increases in bulk ; the integuments covering it 
are not at first adherent, hut are usually pushed before it, and speedily become 
permeated by a largely ramified network of veins. In some cases I have seen 
the integuments, early in the disease, codematous and inflamed, so as to mask 
the subjacent tumour. The mass at first feels as if composed of seveial soft 
and rounded tumours, which communicate an obscurely fluctuating sensation, 
perhaps causing the Surgeon to mistake the groAvth for a cystic formation or 
an abscess ; Avith which it is cs]iecially apt to be confounded in those cases 
(rare, it is true) in Avhich the skin is inflamed and (edematous. The breast 
now rapidly assumes a very prominent and conical form ; the skin coA'ering it 
at its most projecting part becomes thinned and reddened, and at last gives 
way, leaidng a large circular ulcer, from Avhich a fungous mass of greyish or 
reddish-brown colour speedily sprouts up, w’ith a good deal of discharge of a 
foul, bloody, and offensive character. From this, disintegrated masses ie 
occasionally detached by a kind of sloughing action; and cases may even 
o(Jcur in whicjh the whole of the fungous protrusion sloughs away, and 
cic^isation taking place, a tolerably perfect cure may result. These in¬ 
stances, however, are so rare as scarcely to ilfiuence our prognosis of the 
necessarily fatal character of the affection, Implication of the glandular 
structures in the vicinity of the tumour, followed by constitutional cachexy, 
occurs in this as in true scirrhus of the breast. The progress of the disease 
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IB always extremely rapid, particularly in young and othenrisc healthy 
sabjects. 

CotiiiOiD of the breast is of rare occurrence, and, when mot with, is usually 
associated with scirrhus or encephaloid. It may, however, occur singly ; and, 
.slowly growing, may attain a very large size. I have removed from the breast 
-of a lady a colloid tumour which, after growing for five years, had attained a 
weight of six pounds. Its colloid character was established after careful exa¬ 
mination by G. Harley. In this case the tumour was smooth, somewhat lobed, 
but not adherent to the skin or subjacent parts. On section after removal, it 
' was found to be of a yellowish-bro\vn colour of varying shades, and composed 
of a dense, smooth stroma, with numerous loculi and sacs filled with glairy, 
transparent colloid matter. 

Causes of Cancer of tlie Breast. —These arc usually extremely 
obscui’c. 

Sex is certainly the circumstance that has the most marked influence on the 
occurrence of mammary cancer, the disease being, as is w'ell known, almost 
•entirely confined to women ; yet instances in which this affection is met with 
in the male breast occasionally occur. Its peculiar fioquency in the female 
may possibly be owing to the gi’eat and sudden alternations of the functional 
activity of the breast in -women. The changes impressed upon this organ at 
puberty and during pregnancy, the various alternations which it midergnes, the 
inflammatory aflections to which it is subject during lactation, the frequent 
iiTitation to which it is exposed by sympathising with uterine derangement, 
3ind the diminution iJi its vital activity that takes place at the change of life, 
3irc sufficient to explain the great liability of this organ to disease generally; 
smd may not improbably give a clue to the reason why it is peculiarly the scat 
-of cancer in women. 

Atje .—The age at which cancer of the breast most frequently occiu's is 
between the thirtieth and fiftieth years. According to Birkctt, it is most com¬ 
monly met with hctw’een the ages of forty-five and fifty—a period of life that 
is popularly looked upon as specially obnoxious to this malady. At these 
3iges, cancer of the breast usually affects the form of scirrhus. When it occurs, 
3is it very rarely does, in early life, it more frequently assumes the encephaloid 
•character. I have, however, removed a scin'hous breast from an unmarried 
woman twenty-three years of age. In elderly women also, scirrhus is the 
prevalent form ; though I have seen several instances of encephaloid at an 
advanced period of life, one case in a woman upwards of seventy years of age. 
Indeed, cancer in either form may affect this organ up to the latest period to 
which life is prolonged. Manned women are said to be more liable than 
single ones to cancer of the breast; it may, how'ever, fairly 1x5 doubted whether 
they are proportionately so ; and it is a common belief, founded, I think, in 
some degree on truth, that the disease is most common in women who hqve 
not borne children. 

Injuries inflicted upon the breast, such as blows, squeezes, &c., are com¬ 
monly referred to, and are gre*!^ dreaded by women, as the causes of cancer. 
That they might be so in constitutions otherwise predisposed to the affection, 
•does not appear improbable ; and that they are so in reality in many cases, I 
have not the least doubt. The number of instances that have fallen under 
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my observation, in which a blow or squeeze of the breast has si)eedily bcoTV 
followed by the appearance of a cancerous tumour in it, leaves no doubt 
whatever on my mind of the truth of the popular belief that associates the- 
injury with the disease, in the relation of cause and effect. LacUal inflam¬ 
mations arc likewise ft-equently supposed to tend to the production of cancer 
of the breast. Of this doctrine, I think that we do not possess at present 
sufficient proof; though it appears highly probable that disturbance of the- 
functions of the organ during lactation may predispose to the occurrence ol 
this disease. 

Dit^fnosis.—The diagnosis of cancer of the breast fi’om other diseases 
affecting this organ is of the first impoi’tance, and is attended by corresponding 
difficulties. The great point is to determine whether the tumour of the breast 
be of a cancerous character or not; that the Surgeon should go beyond tliis, 
matters little in practice—and, indeed, except in some of the forms of cystic 
disease of this organ, few practitioners would feel disposed to endeavour to 
carry their diagnosis beyond this point. The great and essential difficulty in 
determining the nature of a tumour of the )>reast consists in the fact of the 
same signs being more oi' less common to many growths in this region ; a- 
hard, circumscribed, indolent mass,, chronic in its progress, with a certain 
amount of pain, being the usual characteristics presented by all solid mammary 
tumours ; and though in nine cases out of ten a tumour iircsenting these- 
characters, which has existed for a year or more in an elderly woman, and has 
resisted ordinary absorbent and alterative treatment, is scirrhous, yet instances 
of the reverse occasionally occur. Nothing can better exemplify the difficulty 
of diagnosis in tumours of the breast, than the circumstance, which is not un- 
frequently witnessed, that after the rcmoA'al of the diseased mass, its section, 
and careful examination. Surgeons of equal experience will differ as to Avhethei- 
it be malignant or not, and to what class of affections it should be referred : 
and, indeedj in many of these cases it is impossible to ascertain its precise- 
nature without having recourse to microscopical observation. 

It is extremely difficult to lay down any definite rales of diagnosis by which 
the question to the malignancy of a tumour of the breast can be solved. In 
the majority of cases i)f ri/stic uroirth in this region, there is little difficulty ; 
the existence of cysts of sufficient size to be readily felt or seen through the- 
skin being generally characteristic of the non-malignant cystic gi'owths. It 
must bo home in mind, however, that eases, such as one to w'hich allusion has; 
already been made, may occur, in AA-hich cysts are conjoined Avith cancoi*ou& 
development. ^ 

The diagnosis between ct/slic sarcoma and some forms of cjistich^anccr of 
the breast is not always easy ; indeed, it may bo impracticable, and only be- 
determinable after removal by microscopic examination. I haAU had in the- 
Hospital a patient fifty-nine years of age, in Avhose breast a hard tumour, as 
large as half an orange, had existed for fiA'o years ; it was perfectly and fbccly 
movable, unconnected in any Avay with the sk^ j there was no retraction of 
the nipple, and no lancinating pain. On its upper side, several large cysts 
could be felt, and seen through the skin. On examination after removal, it 
■was fotmd to be encysted sciiThus, Avith large cysts of the size of cherries, con¬ 
taining bloody and yellow fluid. The only very suspicious circimistanccs here- 
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were the age of the patient, and the existence of one small indurated gland in 
4>he axilla. 

In these cases of doubt, the safer plan is always to make an exploratory 
puncture, and, if necessary, to examine under the microscope the contents 
withdrawm by the groove in the needle or by the trochar ; indeed, if there be 
'the slightest doubt as to the nature of the tumour, this exploratory puncture 
.should never be omitted Irefore its rerhoval is determined uj)on. I have more 
than once seen tumours which had been positively pronounced to be scirrhous, 
nud for which amputation of the breast had been recommended, prove to be 
■cystic, and disapirear entirely when their contents were wthdrawn. 

Between cancer and t)xe ordhiary solid lumours of the breast, move especially 
the stu-comata, the diagnosis is often extremely difficult ; but we may airange 
the chief signs of the two forms of disease in distinct gi’oups, when, by 
•comparing them together, the differences may be more clearly seen, {See 
Table.) 


I 

I KOS'MAI.IQNANT TUMODBS. 


Moderately hard, nodulated, irregu¬ 
lar in shape ; oc:casionaHy more or less 
loljcd ; not very disliuefly cireuin- 
seribed ; sometimes elastic in parts. 

MolnVitii. Considerable, though occasi<3u- j 
ally there is .a dee]) j>eduneulafed | 
attachment. j 

Skin,. Of the natural colour throughovil. : 
though thinned and expanded with 
the tumour lying close beneath it. 
Only implieated in the advanced stage 
of cystic sarcoma. 

Usually not retracted. 

Vt-iiDi of tlw Skin. Not much dilated. 

Pain,. Often moderate, if severe, continu¬ 
ous or of a neuralgic character, much 
increased by handling. 

Axilhiry GlnndH. Of usual siz.o, or hut 
slightly enlarged and movable. Lym¬ 
phatics not affected ; supracl.avieular 
glands not affected. 

OoHxfiti^wnal Infootlmi, None. 


fiCIBKHors TC'IOl.It. 


f ' ' . 

MWL Of stony hardness, knobby and dis¬ 
tinctly eii'enmscribed, or somewhat 
sipiare. and <K;ctij)yiug tlie whole of 
the substance of the gland. 

A/iihi/.ifi/. At first considerahlc, hut soon 
becomes fixed to the deeper stmetures 
by a broad aU.achmcnI. 

Skhi: Early imidicated—at first dimpled, 
then red or i)urple, and in other cases 
brawny and icathor-like, so that it 
<loes not admit of being i)iuchcd up 
into folds ; or noduliitcd ; pni’ple-red 
masses form in it. 

Aljtjflt'. Usually reti-aeted. 

Jrhi.i of tka ,'<khi. Very greatly diliited. 

Pain. Severe and lancinating, especially at 
night after handling, and when the skin 
is implicatcHl, but not continuous. 

AxiUary Glatuln. Enlarged, indurated, and 
fixed. Indurated mass of lympliatics 
under and'))arallel to edge of the pec¬ 
toral, stretching into the axilla; supra¬ 
clavicular glands onlai’gcd. 

Comtltutunud Cttrlirry. As disease ad¬ 
vances. 


J^pidity of growth, althot^h always a very suspicious circmusfcance, emmot 
by itself and without other signs be taken as unequivocal evidence of malig¬ 
nancy of action. I have seen a so-called “ chronic mammary tumour,” 
probably a sarcoma, increase from the size of a hen’s egg to that of the adult 
head in less than six months, and after removal not present the slightest 
•evidence of malignant disease, on the most careful examination. 

Recurrence after removal, though a very suspicious circumstance, is by no 
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means a proof of malignancy. Rapidly growing sarcomata will recur. This I 
iave seen happen five times in a lady, otherwise in perfect health, and without 
a trace of malignant disease in the system or in the tumour (sec page 584).. 
So also the recurring fibroid tumour has been removed eight or ten times from 
the breast, before its complete extirpation has been effected. 

Treatment.— In cases of cancer of the breast, the first question that prespnta 
itself to the Surgeon is, whether any pldn of treatment short of the removal of 
the tumour holds out a prospect of cure, or even of relief; and if not, whether 
the extirpation of the cancerous breast can be undertaken with a prospect of 
ridding the patient of an otherwise fatal disease, or at least of prolonging her 
existence. To these questions the remarks made at pp. 709 ei seq., Vol. I., on 
the general treatment of cancer, may be considered applicable. The manage¬ 
ment of cancer of the breast, however, involves so many special considerations, 
of importance, that it becomes necessary to consider its bearings somewhat in. 
detail. ♦ 

No constitutional means apjiear to be of the slightest service in arresting,, 
and still less in removing, cancerous tumours of the breast. The advantages, 
stated to have been derived from the use of arsenic, conium, iron, various, 
preparations of mercury, &c., have not been borne out by experience ; and,, 
indeed, it may be stated generally that these and all other known remedies are 
perfectly valueless in the curative treatment of this disease. 

Compression by various means, whether by plasters, as employed by' 
Young ; by agaric, as used by Recamier ; by the spring-imds of Tanchou ; or 
by the slack air-cushion of Arnott, has been much pi’aisod, not only as a 
palhative, but as a curative means of treatment in this disease ; and cases are 
recorded, which, however, even the warmest advocates of this plan of treat¬ 
ment are forced to admit to be altogether exceptional, in which the emj)k)y- 
ment of this means has been stated to have effected a complete removal of tho 
tumour. But, although I am not prepared to deny that hard and chronic 
tumours of the breast may have become absorbed during the employment of 
■|•J:^s treatment (and indeed I have had occasion to obsers e this in my own 
practice, in cases of chronic mammary growth), I think that evidence ia 
altogether wanting to show that an undoubted case of cancer of the breast has- 
ever been cured by this means. And, notwithstanding the high authority Avith 
which some of these alleged cures of cancer have been brought before the pro¬ 
fession, no positive proof has been adduced to show that the tumour that was. 
observed was really and truly of a cancerous character, and that it may not. 
have been either a chronic mammary tumour, or an encysted abscess of the- 
breast. Every practical Surgeon well knows that it is utterly impossible, ia 
the present state of science, to diagnose in many cases with complete certainty 
tl^e true nature of a tumour of the breast, and must frequently have witnessed 
cases in which, after extirpation, the morbid growth has been fmmd to be of a 
different character from what had originally been supposed. I am acquainted 
with at least eight or ten cases in which some of the most experienced Sur¬ 
geons, both in this wuntry and in Paris, have amputated the breast for supposed 
scirrhus j when, after removal, it was found simply to have been the seat of a 
phronic abscess with very dense walls. And mth regard to a hard, chronic, and 
indolent tumour of the breast, few Surgeons will hazard a positive diagnosis as 
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to whether it is scirrhous or not, until they have actually seen a section of it; 
and even then it often happens that men of equal experience will differ in the 
judgment they pronounce as to its nature. For these reasons, it is impossible 
not to receive with the utmost hesitation the cases of supposed cancer of the 
breast reported as cured by the advocates of compression, and not to suspect 
that the cases recorded by these gentlemen as instances of the successM 
employment of this plan of treatment may have been other chronic tumours 
of the breast, than those of a cancerous character. 

But, though there is no evidence before the profession to prove the utility of 
compression as a curative agent in cancer of the breast, I think that, when 
practised with Amott’s slack air-cushion, or Tanchou’s spring-pad, it is of con¬ 
siderable value as a palliative in some of the earh'er stages of this disease; when 
it may undoubtedly occasionally arrest its progress for a time, diminish the 
size of the swelling, and lessen the violence of those attacks of lancinating pain 
which are so distressing to the patient. In conjunction with the pressure, 
much relief to suffering may be afforded by the use of belladonna plasters, or 
of atropine or aconite inunctions, together with the internal exhibition of 
conium, and morphia or hypodermic injections of morphia and atropine. 

In the advanced stages of the disease, however, when the skin is involved, 
the pressure is often unbearable, increasing the pain, and acting as a source of 
irritation to the patient. In some cases of this kind, in which the slack air- 
cushion could not be borne, I have seen relief afforded by moderate pressure 
with thick layers of amadou, supported by an elastic bandage, belladonna or 
conium in powder being dusted on the innermost layer of amadou. A very 
thin gutta-percha shield, moulded to the part, may sometimes be advan¬ 
tageously applied over this, and kept on by turns of an elastic roller. When 
the skin is implicated and very tender, the application of bolladomia and lead 
lotion is of use. When the disease has run into an ulcerated stage, the inter¬ 
nal administration of conium, so as to blunt the sensibility, and the local 
application of chlorinated lotions to lessen the fetor, together with the appli¬ 
cation of the watery extract of opium or of belladonna, wll relieve. In ca^ 
of this kind, the application of caustics has been greatly vaunted, and portions 
of the diseased surface may be cleansed or removed by these means. The 
employment of the various antiseptic dressings that are familiar to all Surgeons 
is of much serWee in the advanced stages of ulcerated cancer of the breast, 
removing fetor, and lessening the inflammatory irritation oc^sioned by the 
decomposition of the cancer matter. 

Caustics, applied in accordance with the principles laid down at p. 801, 
Vol. I., may occasionally be advantageously employed in the treatment of 
cancer of the breast, when excision is not practicable: as when the patient 
is alarmed at and positively refuses to submit to the knife ; when she is 
an%mic or aged, so that the effects of loss of blood are to be dreaded ; or when 
the cancer is already ulcerated. 

Operation. —The constitutional and ordinary local treatment of cancer of 
the breast being thus, at the most, of a palliative character, the question of 
operation always presents itself at last. The objects proposed are, in the first 
p^e, by the extirpation of the diseased breast, to prevent constitutional infec¬ 
tion, and thus permanently to free the patient from her necessarily fetal 
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affection; or, failing in this, to retard the progress of the constitutional 
infection, and thus at least to prolong existence. How far these objects are 
attsiined by amputation of the cancerous breast is a subject of important 
inquiry to the Surgeon. The operation has been discountenanced by many 
excellent pathologists ; not so much from any intrinsic danger it may possess, 
for, although occasionally fatal from erysipelas or some similar accidental 
complication, there is nothing specially hazardous about it; nor fi’om its 
being now', as formerly, open to the objection of subjecting the patient to 
unnecessary pain, all suffering during its performance l)eing prevented by 
anajsthetics, and little inconvenience being experienced at subsequent dress¬ 
ings, which are usually neai’ly painless ; l)ut the great objection lies in the 
fear of the disease, in many cases, returning and riuining its course as rapidly 
after the operation as if none had been performed, and in others perhaps even 
more rapidly. 

The principal points in connection w'ith the operation appear to resolve 
themselves into two questions :—1. Tn any case of cancer of the bresist, may 
constitutional infection be prevented by aiai>utation of that organ ; and, if 
so, under what circurastences will this most probably happen ? 2. Although 

the disease may eventually return in the part or elsewhere, may not excision 
an’est the rapidity of the fatal termination ? ( Viilr j). 800 et avq., Vol. 1.) 

1. To the first question, it is not easy to give a x eiy definite rejily. Notliing 
shows more clearly the ixttcr worthlessness of many so-called surgical statistics, 
than the discrepancy that exists between those which have been published as 
exhibiting the liability to I'elapse of cancer after operation. Thus, Hill states 
that out of 88 caucers on which he had operated, at least two years before the 
return was made, there w'cre only ten relapses, and 2 deaths ; w'hilst Alexander 
Monro states that, out of 00 cancers w'hich be had seen I’cmoved, in only 4 
patients w'as there no relapse at the end of the second year. Boyer saved one 
only in 2.'>, and Macfarlane gives a still more unfavourable account of his 
practice ; for he says that, out of .82 cases of cancer operated upon by himself, 
there was not one instance of radical cure ; and of «0 other cases Avith Avhich 
he was acquainted, the result wiis in every instance unfavourable. Wairen, on 
the other hand, saA’ed 1 in 3 ; and Cooper 1 in 4. Amidst such conflicting 
statements as these, it is clearly impossible to eliminate more than the general 
fact, which is well knoAvn to cA'ery Surgeon ; that, in a large number of the 
cases of cancer operated upon, there is a tolerably speedy retmu of the disease. 
In these cases there arc, however, many points to be taken into accomit, of 
which gross statistics can take no cognisance ; much being necessarily depend¬ 
ent upon the skill with Avhich the oiieration is performed, as Avell as upon the 
care employed by the Surgeon to cut Avidely of the disease, and to extirpate 
completely not only the whole of the morbid mass, but those tissues in its 
neighbourhood which appear to be implicated in howcA'cr slight a degree. 

In many of these cases, also, it is by no means improbable that the practice, 
at one time rather generally followed, may have been adopted, of merely ex¬ 
tirpating the tumour without removing the whole of the breast. I am there¬ 
fore diqwsed to look upon any deductions based upon the statistics of Hill, 
Maefaiiane, and Benedict, as of very little if of any value when applied to the 
surgery of the present day. This is more especially the case from the fact. 
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already adverted to, that it is only comparatively recently that it has been pos¬ 
sible to distinguish, even after removal, certain forms of sarcoma from cancer, 
and that all statistical statements in reference to the question of recurrence of 
cancer of the breast after operation, made anterior to this period, must be utterly 
valueless, inasmuch as hard sarcomata were generally mistaken for scirrhus, and 
the soft and rapidly growing ones were confounded with encej)haloid. 

The only inference faii-ly deducible from those inquiries is that in a certain 
proportion of cases, whatever the precise ratio be (and this is still undetermined), 
a disease supposed to be cancer has been effectually removed by extirpation of 
the breast. ■ 

2. As to the second question,—w'hcther as a general rule life may not l)e 
prolonged by the performance of the operation,—it wotild appear, if the 
statistics collected by Leroy D’Etiollcs be accurate, that hitherto it has not 
been so. Walshe comes to the conclusion that the operation cannot, as a 
general rnle, be regarded as a means of jtrolonging life, but that in the majority 
of ciises, death is hiisteued by such interference. Sir A. Cooper and Sir B. 
Bi'odic both agree that, in most cases, the disease returns in two or three years 
after the operation, and then kills tlie patient. 

But, though the general result of a statistical inquiry into this subject, based 
upon the imperfect materials and pi’oliably very incoiTcct ligures at present 
before the profession, leads to the conclusion tliat operation for cancer of the 
brcjMst, when indiscriminately jicrformed, has hitherto not only failed to cure 
•the disease, but hsis actually in a great number of cases hastened its fatal 
termination, yet it must be admitted that instances have occurred in which 
life has been ju’oloiiged by this means considerably beyond its average dura¬ 
tion in this disease. Thus, (Jallaway oixirated on a case in which no return 
took place for twenty-two yeai’s. Velpeau states that he remoA^ed enccphaloid 
tumours ol‘ the breast, and that the patient remained free from the disease 
for eight or ten years. Sir B. Brodie and other Surgeons relate similar in¬ 
stances in which the patient's life has been prolonged for many years 
after the operation ; and the experience of the most eminent practical 
Smgeons is decidedly in favour of having recourse to it under certain cir¬ 
cumstances. 

But, high as is the authority that must necessarily attach itself to the 
statements of such gi-eat Surgeons lus Velpeau and Brodie, it is impossible 
not to suspect that some of the tumoura may not have been cancers, but only 
^comata, which the means of diagnosis possessed by these eminent men were 
nisuflficient to distinguish from true cancers in all cases. 

The most trustworthy statistics that we possess on the relative duration of 
life in enses of cancer of the breast, with or without operation, are those col¬ 
lected by Sir James Paget, MoiTant Baker, and Sibley. Paget states that, of 
118 cases, 66 were not submitted to operation ; of these the average duration 
of life was a little more than 48 months. Of 47 operated on, the corresponding 
■average was also a little more than 4!) months. In the fii’st two years of the 
disease the proportion of deaths was much less in those operated on than in 
■those who were left—being in the former 24 i>er cent., in the latter 86 per cent. 
Ihe longest duration of life in cases not operated on Avas 18 years ; in those 
operated on, a little more than 12 years. Morrant Baker finds that in 84 cases 
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in which no operation was performed, the average duration of life was 4S 
months ; in 62 cases operated on, the average was 56| months. Sibley finds 
that the average duration of life in unoperated cases was about 82 months ; 
whilst in those subjected to amputation of the breast it reached 54 months. 
Thus it will be seen that, independently of the j)ossible chances of a complete 
cure, the opelration holds out the prospect of an average gain of nearly two 
years of life. 

There is, however, another point of view from which these operations may 
be considered ; for, even if they do not prolong life, they may greatly improve 
the patient’s condition, and place her in a state of comparative comfort during 
the remainder of her existence. Thus, she may be suffering so much pain, 
from the local affection, or, if the cancer be ulcerated, may be so much annoyed 
by the fetor of the discharges, that she may be placed in a position of far 
greater comfort by having the local source of disease and irritation removed ; 
and though she die eventually of cancer, it may be with much less suffering to- 
herself and others for her to be carried off by cachexy with secondary de¬ 
posits in the lungs or liver, than to be worn out by the pain, discharge, and 
hsemorrhages, of a slowly progressive ulcerating cancerous mamma. 

The question as to the ^visability of operation in any given case of cancer 
of the breast cannot, however, be determined by abstract pathological reasoii- 
ing, by reference to scientific principles, or by calculations founded on sta¬ 
tistical results. The Sm‘geon must minutely examine and attentively weigh 
all the circumstances of the particular case before him, and he must endeavour 
to distinguish those cases in which the operation may possibly be the means 
of preserving or prolonging life, from those in which there is no prospect of 
its being of any service, or in which indeed it must inevitably hasten the 
X>atient’8 death. "Whatever the value of statistics may be in determining the 
question, whether in cases of cancer of the breast generally the operation will 
effect a cure or prolong life, they are not equally valuable in their applica¬ 
tion to Individual cases. When a Surgeon is called on for his opinion 
respecting the propriety of amputating the breast of the patient before him, 
it is not sufficient for him to be able to state what the general result of the 
operation may be, but he must be able to satisfy himself whether the par¬ 
ticular instance under consideration may or may not be one of those cases, 
exceptional perhaps, in which there is a possibility of extirpating the disease 
entirely from the system, or at all events of prolonging the patient’s existence. 
In order to do this, it is necessary to endeavour to lay down some rules that 
may guide us in selecting those cases in which the operation may be advan¬ 
tageously done, and in setting aside others in which we know that it will 
almost to a certainty hasten the patient’s death. And, indeed, it is the absence 
of all such considerations in general statistical investigations into the results 
of operation for cancer, that deprives them of much of their value as guides in 
actual practice. 

Though nothing can be more unsurgical or improper than the indiscriminate 
extirpation of cancerous tumours of the breast from all patients who may pre¬ 
sent themselves in whatever stage of the diseas#"; and though such a practice 
would doubtless be followed by fully as disastrous results as those .that 
curred to Macfarlane, Benedict, and others ; yet there can be httle doubt that 
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a Suigeon who would employ a certain principle of selection, would obtain a 
very different and a far more successful result in his practice. Sir B. Brodie 
has very clearly and succinctly pointed out the most important circumstances 
by which the question as to the propriety of operating in these cases should 
Ihs determined. Before doing so, he very jiistly dwells on the fact that in 
many cases the operation may fail, and the disease speedily repur, through 
the negligence of the Surgeon in leaving portions of the gland, slices of the 
tumour, or contaminated, tissues, and that thus the operation may receive dis¬ 
credit for what is in reality the fault of the Surgeon who has performed it. 

With reference to operation, cancerous diseases of the breast may be divided 
into three classes :—1. Those in which it is the duty of the Surgeon to dis¬ 
countenance excision ; 2. Those in which operation is of doubtful expediency j 
and Those in which it is the duty of the Surgeon to recommend it. 

1. Cajiies unfit for Operation. —This class includes cases presenting tho 
following conditions: a. Strongly marked constitutional cachexy ; &. Disease 
in both breasts ; r. Secondary deposits in internal organs ; d. Much enlarge¬ 
ment of the glands undei*, mid especially of those above, the clavicle ; <*. Ad¬ 
hesion of the tumour to the ribs and intercostal muscles ; /. Hard, brawny,, 
and infiltrated skin, of a reddish-brown colour, having a hard, leathery feeh 

' or a greasy, glazed appearance ; <j. Rapid growth of the tumour in a patient 
with a strong hereditary taint ; h. An extensively ulcerated and fnngating 
tumour. 

2. Doubtful Cases.— a. If the patient be aged, weak, or ansemic, and the 
tumour large, it is seldom 'exj)edient to operate, as the shock may destroy 
life. h. When the skin is merely dimpled in by a kind of pedicle passing^ 
from the tumour to its under surface, an operation may bo performed, unless 
other circumstances should contraindicate it; but in such cases it is necessary 
widely to excise the integument surrounding the attached point. The cancer- 
cells, as I have more than once had occasion to observe, will have diffused 
themselves extensively through the neighbouring skin, which, to the naked 
eye and to the touch, has a perfectly healthy appearance, the tumour being 
surrounded by a kind of halo or atmosphere of cancer-infiltration, c. \Vhen 
there is but moderate enlargement of the axillary glands, which are so situated 
as to admit of removal, the operation may be performed, d. When the cancer 
is ulcerated, it is seldom proper to operate; but, if all other conditions be 
favourable, this even need not in some special cases be a bar. As Sir B. Brodie 
has pointed out, the patient’s existence may sometimes in these cases Ije pro¬ 
longed, and her comfort materially increased, by removing the diseased and 
ulcerated mass. 

Old age exercises a material influence on the expediency of operating for 
cancer of the breast. As a rule, I do not thi-nk it advisable to do so after 
seventy yeare of age, unless the distress from pain or the discomfiture from 
fetid ulceration be so great as to render removal at any risk justifiable. The 
danger of the operation is greatly increased by advanced age, more especially 
if the patient is stout; and if reeoveiy take place the expectancy of life after 
seventy would not be mate:i^fkdly^ if at all, increased by the extirpation of a 
disease which would piobably recur in a fatal form within two years j the 
more so, as the progree® of cancer at advanced age is often very slow. 
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Cases favourable for Operation. —The excluBion of all the cases tliat 
fall under the preceding categories will necessarily limit very materially 
those in which an operation may be imdertsiken ; it can, however, be per¬ 
formed with every prospect of its being advantageous to the patient, if the 
tumour be of moderate size, slow or nearly stationary in its growth, uncon¬ 
nected with or at least merely attached by a pedicle of the skin, pretty dis¬ 
tinctly ciicnmscribed, movable on the subjacent parts, and not complicated 
hy enlarged glands in the axilla or elsewhere. The patient has an especially 
good prospect of recovery, according to Brodie, if the'disease be seated in the 
nipple. 

Blieii once a tumom' oi“ the breast has been ascertained to be of cancei'ous 
•chsuncter, the sooner it is removed the better, unle&s one of the special reasons 
adverse to operation that ha^■e just been adverted to should exist. I cannot 
•conceive that any good can come of delay in thes6 cjiscs. The disease (for reasons 
atated at pp. 701—HIO, Vol. J.) aiJXiears in the early stages often to be entirely 
local : there is no evidence of constitutional intection, but if the operation be 
•delayed the^^skin si)eedily becomes imjjlicatcd, the axillary glands cnlai’ge, and 
cancerous cachexy sets in. As a general rule, it may be stated that in all cases 
of cancer of the breast the Avhole of that organ ought to be freely removed, 
■especial care being taken that no slices of mammary structure be lei't behind ; 
nnd after removal the under surface and edges of the gland ought to be carefully 
examined, with the view of seeing that the extirpation has been comi>lete. 
WHien the cancer is infiltrated, the whole of the breast and the surrounding 
■ccllulo-adipose structures must be x ciy freely remoA ed, as there is often a halo 
of cancer-deposit around the morbid mass, in tissues apiAfU’cntly healthy. It 
may happen ^t the tumour, especially if scin-hous, is apjjarcntly isolated, and 
situated at one border of the gland, scarcely, if at all, connected with that 
structure. Here the question will arise, as to whether the whole of the oi’gan 
ought to be removed or not. In determining this we must, 1 think, be guided 
by the position of the scirrhous mass and the size of the breast. ■ The 
cancer-iiifiltratiou proceeds in the course of the lymphatic vessels. If the 
cancer be situated towards the sternal or under asj)ect, howcA’cr isolated it 
may appear, it will be found that the. mammary gland will certainly have 
Ijwome iiifiltrated, lying as it does between the morbid mass and the lym- 
Imatics. When, however, the tumour is seated at the upper or outer border 
■of the gland; when it appears to be detached from the breast, lying rather 
in the axilla or l^elow the clavicle than in connection with the gland ; when 
the breast itself is very large and fat, but healthy to the feel, without hai’dness 
or retraction of the nipple ; when there is no sign wliatever of deep infiltration 
of the breast—^it may then be a question whether it will not be more prudent 
to extirpate the tumour alone, with the adipose bed in which it lies, and a deep 
slice of the adjoining mammary gland, than to perform the more serious opera¬ 
tion of removing the whole of the breast. • In determining this point we must, 
I think, be guided by the situation of the tumour, the feel of the breast, and 
the size of that organ. If the tumour be distinctly axillary, if the breast feel 
perfectiy soft and healthy, with the nipple projecting, there is no reason to fear 
infiltration by cancer of the central and sternal portions of the mammary gland. 
I have found on careful, microscopical examination of breasts removed for 
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scirrhns at the axillary border, that the above-named parts of the gland 
were entirely free from all sign of disease. If the mamma be small and 
shnniken, the whole may be removed without any increase of danger ; if it be 
very large, the Surgeon best consults the patient’s safety by simply removing 
the tumour with a deep triangular slice of the contiguous portion of the gland r 
but if tjjere l>e any hardn^ or suspicious nodulated feel about the mammary 
irland, if the line of demarcation between it and the tumour be not defined, 
and particularly if the patient be thin, so that the operation is not a very 
severe one, the extirpation of the whole of the breast ought certainly to be 
practised. Howevei’ widely the parts are removed, the line of incision usually 
comes together readily and evenly, owing to the laxity of the integuments in- 
the mammary region. 

1 have observed in those cases in which it becomes necessaiy to extirpate- 
tumours of the mammary region, without removal of the gland, that erysii>elas- 
has more frequently fbllow^cd the operation than when the gland, being affected,, 
has required removal. 

Return of Cancer after Operation may take place in threa situations 
in the cicatrix of the part operated upon; in the neighbouring lymphatic 
glands ; or in some internal organ. When cancer recurs in the neighbomhood 
of the previously atlected part, it is probably owing to the cancer-cells having 
diffused themselves so widely into the skin, the subcutaneous areolar tissue and 
muscles, or neighbouring lymphtitic glands, and after the removal of the 
tumour these cells become the germs of new growths. In these circumstances 
it may recim in the cicatrix and then implicate the glands ; or in the glands- 
Avithout the cicatrix having been previously affected. In local relapse of this 
kind, it often happens that the disease, so reproduced, runs it§ course more 
rapidly than if no operation had bcMJii performed ; the increased action set upi^ j 
in the ])art during the healing process appearing to give augmented force to- 
the reproductive energy of the cancerous growth. In some cases it even 
returns in the Avound before cicatrisation is completed, the ulcerated surface- 
then assuming the ordinary character of the cancerous ulcer. In other cases,, 
the cicatrix, some Aveeks or months after it is fully fonned, assumes a dusky red 
or purplish tinge, becoming hard, stony and nodulated at points ; these nodules 
l)eing round or oA al, often A ery numerous, and varying in size from a pin’s 
head to a pigeon’s egg, studding the whole length and breadth of the cicatrix,, 
and at last rumiing into true cancerous ulceration. In such circumstances, the . 
only hope of prolonging the patient’s life lies in the speedy excision of the 
whole of the diseased B|ructnre8, or their extirpation by caustics, provided 
there be no deep affection of the glands, nor eA'idence of internal secondary 
deposit. But if the axillary glands be much enlarged, either alone or together,. 
Avith recurrent disease in the cicatrix, or if there be any sign of internal 
cancer, further operation will be improper. 

Amputxtiok of ^hb BEEA 8 T.-*-The question of amputation of the breast 
should always be raised and discussed with more than ordinary regard to the- 
feelings of the patient. A Avoman looks upon her breast sis alike the cmbleuL 
and the ornament of her wottianhood. She shrinks from the idea of its being 
affected by disease. She suffers acutely in mind when it is invaded by tumour- 
nf any kind : the horrid dread of that disease being cancer ever haunts her- 
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thoughts, not so much from the fear of the possibly impending operation, but 
rather from the distress of niind, in many cases amounting to a sense of 
humiliation, at the idea of the mutilation of which she is about to Ijccome 
the victim. The operation for the removal of a breast, whether affected, with 
•cancer or with other disease, may be i)erfonned in the following way. The 
patient should lie upon a table, with the arm hanging over the side, tied down 
or held by an assistant. If the tumour be large, and the loss of blood a 
matter of much consequence, another assistant should compress the subclavian 
4 irtery on the first rib. The hmmoiThage will, however, depend more on the 
nature than on the size of the tumour. In all cancerous tumours, but espe¬ 
cially in the encephaloid, it is considerable, and from many enlarged vessels. 
In simple tumours, even of very large size, it is often trivial. I have removed 
a simple tumour of the breast of many pounds weight, and only had to tie 
one spouting vessel. Indeed, nothing indicates more conclusively the enor¬ 
mous vegetative activity of cancerous tumours, and the great drain they must 
exercise upon the system generally, than the large size and great number of 
their supplying arteries, compared with those sent to a simple tumour many 
times larger than the malignant one. If the veins about the part be much 
dilated, measures should be taken to arrest the flow of blood from them, as it 
may sometimes be dangerously profuse; indeed. South relates the case of a 
patient who died from this cause during the operation. 

In amputations of the breast for malignant disease, there are three principal 
and vital points that must be attended to : Always to^remove the whole of 

the breast-gland ; 2 . Always to remove the nipple; 8 . Always to remove 
w'idely all dimpled skin. 

The direction of the incision through the integuments is varied by different 
Surgeons ; some prefer a transverse, others a perpendicular one. I think that 
ho definite plan should be followed, but the direction of the cut made to vary 
according to the situation and size of the tumour, and the amount of integu¬ 
ment that requires removal. In all cases, the nipple should be included. In 
ordinary cases, Jis a general rule, I prefer an oblique incision following the 
course of the fibres of the great pectoral muscle ; as it enables the Surgeon, if 
necessary, to extend^he cut into the axilla for the removal of enlarged glands, 
and, after cicatrisation, allows the movements of the arm without undue traction. 
An oblique elliptical incision, of sufiiciciit length, may thus be made, first below, 
and next above the nipple, so as to include a sufficient quantity of integument 
(Pig. 606). In some cases, where the skin is somewhat involved, a transverse 
incision may be made in addition to this, so as to ii^clude the affected integu¬ 
ment in a triangular maimer. When the tumour is very large and prominent, 
a double vertical incision may very conveniently include the nipple and the 
most suspicions parte of the skin. The dissection should then be rapidly carried 
down, by a few strokes of the scalpel, to the pectoral muscle, and the breast 
removed from the cellular bed in which it Ifes. When the tumour is of large 
size,-and especially if it be of simple character^i^is part of the operation may 
be done very exp^tiously by drawing down the mass and touching the areolar 
tissue with the scalpel, when the whole tumour will peel off the pectoral 
muscle, and can readily be detached. After the removal of the diseased breast, 
it and the tumour, as well as the whole interior of the wound, must be carefully 
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examined, in order to ascertain that no slices of morbid tissue have been left 
behind ; if so, they must be freely cut out; and if, as sometimes happens, 
the growth bo rather firmly adherent to the pectoral muscle or subjacent struc¬ 
tures, portions of these must also be removed. Should it bo found that there 
are any enlarged glands in the axilla, they may be extirpated either by extend¬ 
ing the wound upwards in this region, or by making a separate incision into 
the axilla, and ciirefully dissecting them out. In doing this, the edges and 
j)oint of the scalpel should be very carefully used, and the.glands rather teased, 
out by the handle of tho^ knife and the fingers, so as to avoid the risk of 
luemorrhage, which is ai)t to l)e troublesome in this situation. The extirpation 
of enlarged axillaiy glands is the most difficult part of operations on the 



breast, as they often extend much higher into the axilla and under the edge of 
the peetoral muscle than would at firat appear. When exposed, they may be 
seized with a double-hook ^or an artery-forceps, well drawn down, and then 
enucleated as far as practicable with the fingers, aided by a few cautious 
touches with the edge of the knife. The less the point is used deep in the 
axilla, the better for the patient. Should the glandular mass extend high 
up, coming into close relation with the axillary vessels, it would be prudent 
not to attempt its complete extirpation with the knife; but, having been 
separated, as fiur as practicable the way already mentioned, it should be 
well drawn down, and then tightly tied as high as possible with a piece of 
whipcord, all that portimi below the noose being tbert cut off. In this 
way wo may avoid the two great dangers which attend extirpation of 
tumours in this locality, deeply situated and out of sight—^hmmorrhage, and 
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the entry of air into dilated veins; and, the ligature being applied beyond the 
diseased mass, that which remains of it will slough away when the thread 
separates. 

Tumours are occasionally met with in the axilla as a primary disease, un¬ 
connected with any malignant or other morbid action either in the upper 
extremity or in the breast. Such masses may be either lymjjhadenomata or 
cancers; and may require extirpation. When the former, they are readily 
enough enucleated ; but when cancerous, they become so widely and deeply 
adherent, that their removal cannot be undeitaken without much danger. In 
such dissections, I have had occasion to expose the axillary and subscapular 
vessels to some extent. 

The nfler-dretsswg of the wound is of great consequence. A wound that 
gapes immensely whilst the arm hangs down, will be found to close with the 
greatest case Avhen the arm is raised and laid across the chest. All bleeding 
vessels, then, having been secured, the edges of the wound must be brought 
into apposition by attention to position of the arm. Should there be a tendency 
to gape, or should any transverse cut ha\ e been required, the edges may be 
brought together by a few points of suture. JKut if the integuments have not 
been freely removed, if the parts come well together, it is far better to dispense 
entirely with sutures, and to retain the edges in contact with long narrow 
strips of plaster. The edges of the wound sire supported and compressed 
slightly by jads of lint. The wound itself is covered by a piece of antiseptic 
lint and the arm supported in a sling. No bandage of any kind is necessary r 
indeed, I look upon body-bandages in these cases as injurious. They prevent 
free respiration by their tightness, and favour haemorrhage by their, rvarmth. 
The wound must be dressed on ordinary surgical principles. In many cases it 
will unite by the first intention ; for owing to the yielding nature of the parts 
in this situation, the lips of the cut come into very good apposition, even, 
though a considerable mass has been removed. By some it has been supposed 
that relapse of cancer is less liable to take place if the w’ound unite by granu¬ 
lation, than if it come together by more speedy imion ; of this, however, there- 
is at present no proof with which I am acquainted, though it is by no means 
improbable that the suppumtive action may eliminate cancer-cells from thc' 
neighbouring tissues. 

The m&rlalitij from ampvtaimi of ilve hremt is not considerable, barely 
amounting to 10 per cent. The circunastanccs that chiefly influence it are the 
nature of the tumour, the size of the breast, and the extent of the incision 
into the axilla. The operatmn is much more dangerous Avhen performed for- 
the removal of cancerous than of simple tumours : and the danger increases in 
proportion to the length of time the cancer has been allowed to exist before the 
operation is undertaken. In proportion as the patient’s generarhealth has 
become undermined by the continuance of the maUgnant disease, so the ten¬ 
dency to pyaemia and erysipelas increases. Women who have small mamma), 
with little fat, l^ar the operation best. The danger of the operation w, for 
obvious reasons, much greater in women with large breasts, in whom the areolar 
tUBUe-is loaded with coarse yellow fat. In these, reparative action is dow, 
and there is much tendency to sloughing and to erysipelas. Lastly, the opm’a- 
lioa becomes dangerous in proportion as the tumour is adherent to the 



AXILLO-MAMMARY CANCER. 


609 

pectoral muscle, and the dissection requires to be carried deeply into the 
axilla or under the pectoral. The danger here is threefold: 1, from haemor¬ 
rhage ; 2, from the entry of air into a vein ; .S, and chiefly, from opening 
np the deep fascia of the axilla, and the risk of the occurrence of deep 
cellulitis. When death follows these operations, it is usually the result of 
erysipelas or of pyaemia. 

There are two dangers which attend excision of the breast rather more fre¬ 
quently than other operations ; viz., Ist, a congestive or low form of pneumonia, 
not dependent on any blood-poisoning, but arising from defective aeration 
occasioned, by the breathing being shallow and restrained either by tight 
bandaging of the chest, or by the pain induced by the movement of the chest- 
walls in respiration; and 2nd, embolism of the pulmonary artery. I have 
known several instances of death from each of these causes. The first danger 
can obviously be guarded against; the second cannot. 

The Male Breast, though very rarely the seat of disease, may occasionally 
become affected in a somewhat similar manner to the mammary gland in the 
female ; being, in some instances, hyperirophied, in others the seat of an 
abnormal secretion of milky and, in other cases, affected by the formation of 
cystic, sarcomatous, and scirrhous tumours. These growths require removal 
by the same kind of operative procedure that is adopted Avhen they affect the 
female breast, though of a less extensive character. 

Axillo-mammory Cancer presents some peculiarities that deserv'e special 
consideration. It developes at the outer and upper angle of the mammary 
gland towards its free border, so that, instead of growing into its substance and 
remaining imbedded in it, it tends to push into the direction of least resist¬ 
ance to its out-growth, and thus to extend into the areolar space at the lower 
border of the axillary edge of the pectoralis major, and lie between it and the 
latissimus dorsi muscle. The tumour feels hard, nodulated, and is rounded in 
shape. Sometimes it appears to be scarcely attached to the mammary gland. 
But on closer manipulation it will be found to extend deeply into its sub¬ 
stance, which towards the base of the tumour feels hard and thickened. The 
greater portion of the gland, the median half and much of the lower port, 
will continue long unaffected by cancerous infiltration. The nipple is not 
retracted until a very late period in this form of the disease. It and the 
areola continuo to preserve their normal appearances, long after the skin above 
them has become involved and the. axillai^ glands enlarged. The manner 
in which the skin is implicated and the appearance it presents is peculiar and 
characteristic. It becomes involved early l^-dimpling from below in a trans¬ 
verse direction at the upper and outer border of the mamma, where there is 
a tenden^ naturally to a fold or crease in the integument. There the skin 
becomes mfiltrated in a transverse line of hard scirrhus, red, depressed and 
puckered in, with much feeling of constriction and difficulty in raising the 
arm from the side. The disease, when once it has reached this stage, wU of 
cowrae make rapid progress botit locally and constitutionally. 

That these axillo-mammary cancers commence in the breast-gland there can 
be no doubt, although their rapid development beyond its limits may, at first, 
lead to the suspicion that they have commenced outside it. 

It is only towards the upper and outer border of the mamma that these 
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outgrowing cancers seem to develop themselves. I have never seen them at the 
inner or lower part of the gland, unless the whole of its structure had been 
previously infiltrated. The operation in these cases should be complete and 
thorough, the whole organ being removed, however healthy ^e nipple, areola, 
and some portions of its gland-structure may appear to be. The skin should 
also be widely removed where implicated, and the dissection carried as high 
into the axilla as safety will permit. Unless thorough extirpation be practised, 
speedy and rapid recurrence will ensue. In this as in all operations for diffused 
cancer, the wound should be well washed out with a solution of chloride of 
zinc (1 to 20), so as to destroy scattered and wandering cells. 


AXTT.T,.AnY TVMOXJ&B. 

Scirrhous Tumours may form in men as weU as in women, as primary 
disease, under the pectoral muscle or in the axilla (Fig. C67). Such tumours 
might, in their early stages, be dissected out; but if they extend high up to 

the clavicle, or implicate the skin 
widely by infiltration, they should, 
I think, be left, as was necessary in 
the patient from whom Fig. GOK was 
taken, where the size of t^e tumour 
and its connections precluded the 
possibility of operation. Their re¬ 
moval cannot, indeed, at any stage, 
be undertaken without much danger. 
In dissections requisite for the ex¬ 
tirpation of such "masses, as in Fig. 
fiC7, I have had to expose the ax¬ 
illary and subscapular vessels and 
their accompanying nerves. The 
cancerous growth being usually 
sornewhat widely disseminated, it is 
difficult to be certain that the w'hole 
is fairly extirpated : hence, recur¬ 
rence is likely speedily to take place. 

Chronic Strumous Disease of 
the axillary glands is occasionally 
met writh, forming a large lobed mass under the pectoral muscle. Such a 
tumour as this may easily and safdy be enucleated, and should be removed if 
it have resisted all ordinary topical and constitutional treatment. It will be 
found to be infiltrated with tubercle. 

SiMPUB Tumours of various kinds are met with in the axilla. %he most 
common are lympbadenomata of the axillary glands, fatty, and fibro-cellular 
tumours. 

lympliadenoma of the Axillary Glaoda is chiefly met with in young 
Avomen, forming a smooth, lobed, movable mass, usually about the size of an 
orange, in this situation. If left untouched, a process of plastic deposit goes 
on in the tumour until at last it may attain a great bulk. 

Th^ tumoure may readily be removed by enucleation. 



Fig. 007.—ScirrbonB Tumour in Axilla of a Man. 



FIBRO-CELLULAR TUMOUR OF AXILLA. 6ir 

The Pitro-oellnlar Ttunoiir will sometimes attain a great magnitude in 
(the axilla, forming a large, smooth, rounded mass, stretching the muscles and 



Fig. 668.—Primary Cancer in Axilla in a Mon. 


displacing the vessels and nerves, as in Figs. (Ki!) and 670. In this case the 
tumour, H'hich was of very slow growth, developed between the serratus and 
the ribs, stretching the muscle over it so as to form a species of capsule to 
it, dramng the scapula forwards, depressing the chest-wall, and drawing the 



Fig. 600.—Plbipcrtittlar Tamour in Fig. 6?0.—SauM Tumour, Front View. 

Axilla of aWooian. 

axillary vessels down tb about three inches below the clavicle. In removing 
it I was obliged to take away a piece of the expanded serratus as large as the 
hand. The patient made an exoe&ent 'recovery, aad experienced no difflimlty 
in breathing afterwards. 
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CHAPTER LXII. 

HERNIA. 

By Hernia, in its Avidest seme, is meant the displacement of an organ front 
tbe cavity in Avhich it is naturally contained, by being protruded through an 
abnormal or accidental opening in its Avails; Avhen, however, it escapes through 
one of the natural outlets of the part, it is not considered hernial. Thus, die- 
protrusion of the brain through an aperture in the cranium, or of the lung“ 
through one in the thoracic walls, or of a portion of intestine through the 
abdominal parietes, is termed a hernia of the organ ; but the descent of the 
bowel through the anus docs not come under this designation. Here, hoAvever,." 
we have only to consider the hernial protmsions that occur from the abdomen 
—the common situation of this disease. 

A hernia may occur at almost any part of the abdominal wall ; though it is- 
far more liable to do so in some situations than in' othcrs,'Jbieing commonly met 
Avith at those points AA'here the muscular and tendinous structures are Aveakened 
to allow the passage of the spermatic cord in the malej'*^d of the round 
ligament in the female ; or for the transmission of the large A^essels to the- 
loAver extremity; hence the inguinal and cntral canals are the common 
situations of this disease. It may, however, occur in A’arious other situations,. 
.Bs at the umbilicus, the thyroid foramen, the sciatic notch, in the vagina, the- 
perinajum, through the muscular portions of the abdominal Avail, the dia¬ 
phragm, &c. 

Steucttirr of" a HniixiA.—In whatever situation it occurs, a henna is 
composed of a Sac and its Cont ents. 

^ Tbe Sac is the prolongation of that portion of the. peritoneum which over- 
and corresponds to the aperture through winch the hernia protrudes. It 
is in all cases composed of a neeit and a 

, The Neck is usually na^wed, though in some old hemim it becomes 
wide and expanded ; it is commonly short, consisting indeed of a sudden con¬ 
striction of the sac in this situation, as happens in many forms of femoral 
hernia ; but in other cases it is elongated, narroAved, and thickened, and CA'cn> 
-vascular in structure. The neck of the hernial sac usually becomes greatly 
tluckened and of an opaque colour, by the deposit of plastic matter in or upon 
it firom the irritation to which it has been subjected by the ]pressure of the 
hermal tnmonr or the truss, by the incorporation of the subserous areolar 
tissne lying externally to it, or by the puckering together of its folds, which 
httve been compressed by the aperture in which it lies. 

The Body of the sac is usually globular or pyriform, sometimes elongated 
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and cylindrical; it may vary from the size of a clieiry to a tumour as large 
axs the head. When recent, it is usually thin and transparent, though in some 
■cases it becomes greatly thickened, having arborescent vessels ramifying in it, 
4 md being almost laminated in structure ; this is especially the case in old 
femoral hernias. In other instances, however, it becomes thinned and atro- 
pliied as the tumour expands, so that the contents become visible through 
it. This is especially the case in old umbilical hernias, in which I have 
seen it as thin as the finest gold-beater’s skin. In some cases the hernial 
sac undergoes degeneration, becoming converted into a fibrous or even cal¬ 
careous layer. 

The sac, though usually forming a perfect inclosure to the hernial contents, 
occasionally constitutes but a partial investment to them, more particularly in 
.such organs as the emeum or bladder, which are naturally partially uncovered 
by peritoneum. In other instances it may be ruptured, or altogether absent. 
The sac is absent when the hernia occurs as the result of a wound, injury, or 
sibscess of the abnormal wall. It cannot be said to exist in a congenital hernia, 
;and may be absent in cmcal and in umbilical heniite. More rarely a double 
hcraial sac is met Avith, one being protruded into or placed behind the other. 
There are instances of three sacs occurring together; and Sir A. Cooper relates 
51 case in which six were met with in the stimc person. 

The abdominal jjarietes outside the sac undergo important changes. The 
4ipcrture through which the hernia protrudes usually becomes circulai’; after a 
time, indm'ated and rounded at the edge, and considerably enlarged ; when 
-situated in the, movable j)ortions of the abdominal wall, as in the inguinal 
region, it becomtes•displaced in old heriiim, being dragged doAvn by the weight 
•of the protruMoh, usually towards the mesial line. The subserous areolar 
tissue always b&pnies greatly thk^ksned, often indurated and fatty, so as to 
‘Constitute one of the densest im estments of the sac, and, in some old cases of 
hernia, closely to resemble omentum. The more superficial structures, such as 
tthc integument and ftiscia, are much elongated and stretched ; often tense, 
but not unfrequently hanging in folds ; they ai’e usually thinned, but, if a truss 
have been long worn, they become thickened and condensed by the pressure of 
•the pad. 

Contents. —^The contents of the sac vary greatly ; every viscus except the 
pancreas having been found in hernial tumours. Most frequently a portion of 
the Small Intestine, more particularly of the ileum, is protruded, constituting 
the form of hernia called Enterocele. The quantity of intestine within the 
■sac may vary from a small section of the calibre of the gut, the whole diameter 
not being included, to a coil several feet in length, with its attached mesentery. 
After a portion of the intestine has once descended, the protruded part ten^ 
to increase in quantity ; until, as in some large and old hernias, the greater 
portion has been known to lie in the sac. The Large Intestine is rarely 
found in a hernia, though the caecum is occasionally met with. When in¬ 
testine has been’ioiig ' jMrotnided, it usually becomes thickened in its coats, 
*nd narrow^, greyish on the surface, and more or less deranged in its func- 
•tiouB. The corresponding mesentery becomes thickened, hypertrophied, and 
vascular. 

Omentum, is often found in hernial sacs, together with intestine ; but is not 
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unfrequently met with alone, constituting Epiplocele. After having l^en 
protruded for some time it becomes thickened, brawny, and laminated, losing 
its ordinary celMo-adipose texture, and becoming indurated. Its veins usually 
assume a somewhat varicose condition; and the mass of omentum becomea 
triangular, the apex being upwards at the abdominal aperture, and the base- 
below, broad and expanded. In some cases it can be unfolded ; in others, it. 
is matted together into a cylindrical mass. Occasionally apertures form in it,, 
through which a coil of intestine may protrude, thus becoming secondarily 
strangulated within the sac. In other instances, cysts arc met with in it 
containing fluid, or into which the intestine may even slip. When intestine 
and omentum together are found in a hernia, the disease is termed an Entero- 
•piplocele; and in these circumstances the omentum usually descends before 
and occasionally envelopes the intestine. Besides these, the ordinary con¬ 
tents of herniae, the stomach, liver, spleen, sigmoid flexure of the colon,, 
bladder, uterus, and ovaries, have all been found in them. In a case described 
by Scanzoni, the gravid uterus and ovaries were enclosed in the sac of an 
inguinal hernia. 

Adhesions commonly form within the sac in old-standing cases. These may 
take place between the contained viscera merely, as between two coils of intes¬ 
tine, or l.)etween these and the omentum ; or they may form between the wall 
of the sac and its contents, either by broad bands, or else by bridging across, 
from one side to the other, and inclosing a portion of the viscera. In recent, 
cases these adhesions are soft, and may readily be broken down ; but when of 
longer duration, they are often very dense, and are especially firm about the 
neck of the sac. 

Besides the viscera, the hernial sac always contains a certain quantity of fluid' 
secreted by and lubricating its interior. In most cases, this is in but small 
quantity ; but in some instances, when the sac is inflamed, or the hernia 
strangulated, a very considerable bulk of liquid has been met with ; I have 
seen as much as a pint escape from a large hernia in an old man. ^Ticn 

abundant, it is generally of a brownish colour, though 
clear and transparent; it is met with in largest quanti¬ 
ties in inguinal hernia. 

Hydroc&le of the Kemial Sac.—In some in¬ 
stances the fluid becomes collected in a kind of cyst 
within the sac, formed by the omentum contracting 
adhesions to its ppper part, and leaving space below 
for the fluid to collect, in which this accumulates 
between the omentum above and the wall of the sac 
below; this condition, represented in the annexed 
drawing (Fig. 671), has been called Hydrocele of the 
Hernial Sac, and constitutes a somewhat rare form of 
disease. The fluid is often in ^considerable quantity 
in a case which I tapped some years ago, nearly three- 
pints of dark-brown liquid had thus accumulated, and 
were drawn off. 

If we limit the term hydrocele of the. hernial sac to those cases in which there 
is a slow and gradual accumulation of fluid at the bottom of an old hernial 
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sac, which has been cut off from all communication with the peritoneum either 
by the radical cure of the hernia, or by the adhesion of intestine or omentum 
to the upper part and neck of the sac, it must be considered a rare disease ; 
and but few cases are recorded by surgical writers. Curling, in his work on 
the Testis, states that, during his connection with the London Hospital, he 
saw only one case ; and the only others with which I am acquainted, besides 
one that occurred in my own practice, are two related by Pott, two by Pelletan, 
one by Boyer, and one by Lawrence. This disease must not be confounded 
with the accumulation of fluid, in whatever quantity, in strangulated hernia, 
or in hernial sacs that communicate with the peritoneal Cavity. Its dis¬ 
tinguishing feature is the accumulation of fluid in a sac that has been cut off 
from all communication with the cavity of the peritoneum. 

An Accumulation of Ascitic Fluid in a Hernial Sac may occur when 
hernia is complicated with dropsy of the peritoneum. In one case of this kind 
which occurred in my practice at University College Hospital, the hernia, 
which was femoral, in a woman, was very tightly strangulated, as large as a 
shaddock, very tense, with distinct fluctuation; the sWn covering it being 
much stretched, this was peculiarly evident. On opening the sac, fluid followed 
in a jet, as if a hydrocele had been punctured, and about four inches of 
strangled gut wore found lying at the bottom of the sac. After dividing the 
stricture, serous fluid in large quantity continued to drain from the peritoneal 
cavity for several hours after the operation. 

ILoose Foreign Bodies have occasionally been met with inside hernial kies. 
They ai’e usually rounded, smooth, and firm; vary in size from a pea to a 
chestnut; and Ssre mostly single. On section, they are found to consist of a 
fatty central nucleus with a laminated fibrous envelope, usually of considerable 
thickness. They are apparently composed of one of the glandulac epiploicae, 
which has become detached, fallen loose into the peritoneal cavity, and become 
enveloped in plastic layers. 

Signs.— The signs of hernia, though varying considerably according to the 
contents of the sac and the condition in Avhich it is placed, present in all cases 
many points in common. There is an elongated or rounded tumou r at o pgpf 
the, usiml i^bdoaiinal apertures, broader lifelow than abovoj where it is often 
naiTowed into a kind of neck; usually increasing in size when the patient 
stands, holds his breath, coughs, or makes much muscular exertion. It can be 
pushed back into the abdomen on pressure, or goes back readily if the patient 
he dowm, but reappears when he stands up. On coughing, a strong and distinct 
impulse may be felt in it. ' 

When the hernia is altogether Intestinal, it is usually smooth, gurgling when 
pressed upon, sometimes tympanitic and rumbling, and resonant on percussion. 
It may be returned into the cavity of the abdomen with a distinct' slij) and 
gurgle ; it has a Avell-marked impulse on coughing, and is usually accompanied 
by various dyspeptic, s^ptoms, and' often with much dragging uneasiness. 
<^ental Hernia is usually soft and doughy, returning slowly on pressure into 
me abdomen, feehng irregular on the surface, and having an ill-defined outhne. 
It occurs most frequently on the left side, and is rare in infants, in whom the 
omentum is short. In Enlwro-epiplooele there is a combination of the 
two conditions and their signs ; but these are usually so uncertain, that few 
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Surgeons care to predict before opening the sac what the probable nature of 
the contents may be. 

CsBoal Hernia necessarily occurs on the right side only. It is a large, knobby, 
and irregular tumour, irreducible, owing to the adhesions contracted by that 
portion of csecum which is uncovered by peritoneum. The peculiarity of this 
hernia consists in the sac being absent, or only partial in the majority of cases, 
the peritoneum being stripped off as the gut descends. When this hernia is 
large, and partially invested by serous membrane, a sac usually exists at its 
upper aspect, into which a portion of small intestine may fall, and which 
may in some cases constitute a second hernia lying above or before the 
cascal one, which will be found situated at the posterior wall when this hernial 
pouch is opened. Occasionally the A'ermiform appendix and the caput coli are 
found in the sac, but can rarely be returned. The rule of cascal hernia having 
a partial peritoneal investment only, does jiot hold good in all cases; and 
instances have occasionally been met with in which this portion of intestine lay 
in a distinct sac. 

Hernia of the Bladder or Cystocele is very rare ; and, like that of the caecum, 
is usually enclosed in a partial peritoneal investment, though it is not neces¬ 
sarily so. South states that there is a preparation at St. Thomas’s Hospital, in 
which the fundus of the bladder, with its peritoneal co’,’ering, has passed into a 
distinct sac. In some instances the cystocele is acesompanied by an enterocele. 
This hernia is always irreducible, is attended by a good deal of difficulty 
in urinating, with varying tension, according to the quantity of fluid con¬ 
tained ; by squeezing it, urine may be forced out through the urethra, and 
fluctuation has been felt in it. Urinary calculi have been formed in the 
tumour, and have been removed by incision through the. scrotum, or have 
ulcerated out. 

Causes. —The causes of heniia are usually sufficiently well marked. In some 
instances the disease is conjjmital, arising from preternatural patency of the 
abdominal apertm*es ; in other cases, it occurs at a later pei'iod of life, in con- 
'sequence of sorm fonihh as lifting a heavy weight, jumping, coughing, 
straining at stool, or passing urine through a tight stricture. Such causes as 
these act especially in tall and delicate people, particularly in those who have 
a natural disposition to weakness or bulging of the groins. The displacement 
of the abdominal viscera by a gra vid ut&rm, will also occasionally give rise to 
the disease. Hernia is especially liable to be produced by a combination 
of eauises : thus, if an aged person, one with a feeble organisation, or whose 
abdominal apertures hate been patent in consequence of rather sudden 
emaciation, make a violent effort, a hernial protrusion is very apt to occur. 

Amongst the most frequent Predisposing Causes of hernia, are certainly 
sex, age, and occupation. 

ilex. —Men are more liable to this disease than women, in the proportion 
of about 4 or-5 to 1. Thus, according to Malgaigne, in France, one man in 
thirteen and one woman in fifty-two are the subjects of hernia. But, though 
men are more generally liable to hernia than women, they are less so to certain 
fomss of the disease, especially to the femoral and umbilical. It is to the 
ing^ninal that they are particularly subject. According to Lawrence, out of 
^j684 patients who applied to the City of London Truss Society, C7,7S8 were 
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males and 15,786 females. Of 48,214 applicants at the same iiastitution during 
the eight years 1860-1867, 86,161 were males and 7,053 females. Of these, 
84,788 males and 3,085 females had inguinal hernia; 1,373 males and 8,068 
females had femoral hernia. 

Age exercises a very material influence upon the frequency of hernia. Mal- 
gaignc, who has carefully investigated this subject, finds that in infancy the 
disease is sufficiently common, owing to the prevalence of congenital hernia at 
this period of life ; and, that in the first year after birth hernia occurs in the 
proportion of 1 in every 21 children. It then goes on decreasing in frequency, 
there being 1 in 20 at the second year; 1 in 87 at the third year; imtil, at the 
thirteenth year, it has fallen to 1 in 77. Shortly after this, its frequency begins 
to rise again, and then goes on progressively increasing until the close of life ; 
thus, at the 21st year, there is one case in 32 ; at the 28th yeai*, ]. in 21; at 
the 35th, one in 17 ; at the 40th, 1 in 0 ; at 50, 1 in 6 ; from 60 to 70, 1 in 
4 ; and from 70 to 75, 1 in .3. In women, according to Malgaigne, hernia 
most frequently occurs from the 20th to the 50th years.* Malgaigne’s figures 
give the ages of the patients when they came mider his observation. Kingdon 
has investigated the question of the ages at which the hernia commenced, 
lie states that out of 9,206 cases, 5,659, or 60.8 per cent., hud commenced 
before 35, and 3,637, or 8!).2 per cent., after that age. 

The tendency to hernia is often hereditary, and congenital hernia is common 
in the children of hertiial parents. 

Some races of men arc less subject to hernia than others. Thus it is less 
frequent in the negro than in the white man, except in the ventral foim. 

Occupation.— Those occupations in which the individual is exposed to 
violent muscular .efforts, more particularly of an intermitting character, pre¬ 
dispose strongly to the occurrence of hernia ; and in these employments the 
tendency to the disease is often gi-eatly increased by the injurious habit of 
wearing tight girths or belts round tlje waist, which, by constricting the ab¬ 
domen, throw the whole pressure of the abdominal contents upon the inguinal 
regions. 

OoxMTioxs PRESEJfXED UY Heiinia.—T he conditions in which a hernia 
may be found are very various, and entail corresponding differences in the 
result and treatment of the affection. When first formed, most hemim may 
be said to be Incomi>Me, being for a time retained within the orifice of the 
canal through which they eventually protrude. When they have pas^ alto¬ 
gether beyond the abdominal walls, they are said to be Convphte ; and this is 
the condition in which they are usually presented to the Surgeon. A hernia 
may also be Reducible, Irreducible, or Strangulated. 


BEBUeiBIiB! aSBKIA. 

• ♦ 

A._ hernia is couR nonly at first B^ducibh ; that is to say, it may readily be 
pushed back into tiie cavity of the abdomen, protruding again when the patient 
stands up, holds his breath, or makes any exertion, and having a distinct and 
forcible impulse on coughing. Though the hernia contents, in these cases. 


'Hiose mterestod in the gtatistles of Hernia will find ranch infonnation in an olalmrate article hy A. 
Wemlier, of Gieesen, m Vol. XI. of Uligenbcck** “ Archiv fUr Klinische Cliimrgie " (1889). and in Ueiwrta 
or erovoat-Marshal General’s Biirean, United Stotca Aruiy, 1876." 
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are reducible into the abdomen, the sac is n ot; it almost immediately coii- 
Ijacts adhesions to the areolar tissue, by which it is firmly fixed in its new 
situation ; though in some cases, as we shall hereafter see, it may be pushed 
back. 

ArPUCATiosr of TbiTvSS. —In the Treatment of a reducible hernia, our object 
is, by the application of a proper truss, to retain the protrusion within the 
cavity of the abdomen. In order to do this, the patient must be provided 
with a proper kind of truss, adapted to the particular nature of the heniia. 
In umbilical and ventral ruptures, an el^tic pad and belt may most con¬ 
veniently be used. In selecting the truss, care should bo taken that the 
spring be of proper strength, adapted to the size and power of the individual; 
and that it be properly shaped, so that it docs not touch any part of the 
abdominal wall, but merely bears ui)on the points of pressure and counter- 
pressure. The pad should be convex, and firmly stuffed, and of sufficient size 
to press not only upon the external aperture, but upon the whole length of the 
canal. Before applying the truss, the hernia must be reduced, by placing the 
patient in the recumbent position, relaxing the muscles by bending the thigh 
upon the abdomen, and pressing the tumour back in the proper direction; the 
truss should then be put on, and be worn during the whole of the day; indeed, 
the patient should never be allowed to stand Avithout w’earing it. At night, it 
may either be left off altogether, or a lighter one applied. In some cases, the 
skin becomes irritated by the pressure of the pad ; in these circumstances, ain 
elastic air-cushion may be used, or the parts subjected to pressure may be well 
washed with spirit-lotion. The truss may be known to fit by testing it in the- 
foUoAving Avay. The patient shoidd be made to sit doA\m on the edge of a chair, 
and then, extending his legs, opening them w'idely, and betiding the body for¬ 
wards, cough several times. If the hernia do not now slip doAvn behind tlic 
pad, Ave may be sure that the truss is efficient, and will keeiJ rupture up in 
all ordinary circumstances. 

Rajiical Cure of HsiixiA.—Various means haA'e been devised in order to 
effect the radical cure of a reducible hernia. The only plan that is at the Simte 
time perfectly safe and permanently successful, is the compression of a Avell- 
made truss. In this way, not unfrequently, the hemise of infants become 
radically cured ; the same result, however, seldom occurs at a more adA'anced 
period of life. In order that compression may succeed in this Avay, it is iieces- 
aary that it should not only be applied to the external aperture through which 
rupture escapes, but to the Avhole of the canal. It must also be continued 
for a very considerable time, at least a year or tAvo, and care should be taken 
that during the treatment the rupture is not allowed to descend ; every time 
it comes down, any good that may have been derived is necessarily done away 
with, and the treatment has to begin, as it Averc, anew. Radical cure of a 
hernia by truss-pressure can only bo effectM in those cases in which the abdo¬ 
minal aperture has been left congenitally weak or open. Hence it is only to 
be hoped for in children and very young adults, and only in those tw'o congeni¬ 
tal forms of hernia—the umbilical and the inguinal. The continued pressure 
of the truss-pad in these cases seems to determine those adhesive processes 
winch are necessary for the closure of one of the abdominal apertures. After 
the cure is supposi^ to have been effected in this way, the application of the 



WUTZER'S OPERATION. 619 

truss must be contmned for a very considerable length of time, lest by any 
unfortunate movement the rapture descend again. 

The Optoations that have been devised for the radical cure of hernia are all 
founded on one of two principles ; viz., the excitation of such an amount of / 
peritonitis in the sac, or its neck, as to oa*e its obliteration ; or the plugging^ 
of the hernial aperture by invagination of the integumental tissues. 

If the accomplishment of these conditions would always prevent the recur¬ 
rence of the rupture, the radical cure might frequently be undertaken. But 
it is impossible to look upon the agglutination of the walls of the sac, or the; 
closure of the abdominal aperture,'as the sole conditions required. To accom¬ 
plish the radical cure, it would be necessary in many cases to effect changes in 
the shape and connections of the abdomimd contents, to alter the size of the 
abdominal cavity, and indeed to modify in various ways many conditions inde- 
j)endcnt of those immediately connected with the hernial protrusion. Many 
of the means of radical cure, by which obliteration Of the interior of the sac or 
of its neck is sought to be effected by the application of sutures or ligatures, 
by the introduction of caustics, by excision, scarification, puncture, or injec¬ 
tion Avith tincture of iodine, are attended with so much danger from peritonitis, 
and are so seldom followed by any good results, that their consideration need 
not detain us here, the more so as they are universally abandoned by Surgeons, 
of the present day. 

The operations that are now practised for the radical cure of hernia are con¬ 
ducted on tAvo principal plans, hoAVCAer much they may be varied in their 
details by the ingenuity of particular Smgeons. 

The first method of treatment consists of invaginating simply a portion of 
the scrotum, and fixing it in the inguinal canal, where it becomes adherent, 
and so occludes the aperture of exit. Of this kind of operation, Wutzer’s is 
the best example. The sc'cond method of treatment consists in excising a 
portion of the integumental structures, and then by means of sutures attaching 
these and the deeper parts together, and thus leading to the consolidation of 
the canal. Of this. Wood’s operation is the best example. The following are- 
the details of these procedures. 

Wutzer’s Operation. —The late C. W. Wutzer, of Bonn, adopted a plan 
of radically curing reducible inguinal hernise, combining the two principles on 
which the older operations were founded, viz., the agglutination of the neck of 
the hernial sac by the excitation of inflammation in it, and the closure of the 
inguinal canal by the invagination of the scrotum ; and he carried out these 
objects in a safer and more successful manner than by any of the methods pre¬ 
viously employed. His plan of treatment consists in introducing a plug of the 
scrotum into the inguinal canal, andfrxing it there by exciting adhesive inflam 
matiou in the neck of the sac. The details of the operation are as folloAVS. 
The patient lyihg on his back, and the hernia being reduced, the Surgeon 
pushes his index-finger up the inguinal canal as high as the internal ring, 
carrying before it a coile of the scrotal tissues ; a box-wood hollow cylinder, 
about four inches long (Fig. 672, C), well oiled, is then pushed up as the 
finger is withdrawn, so as to occupy its place in the inguinal canal. Along 
the interior of this cylinder a flexible steel needle, gilt (A), fixed in a movable 
handle, is then pushed, so as to traverse the inA’aginated scrotum, the hernial 



<620 


HERNIA 


sac, and the anterior abdominal wall, through which its point is caused to pro¬ 
trude. A concave boxwood case (B) is then passed over the projecting point of 
the needle, and fixed by the other end by a screw apparatus to the cylinder (0), 
so as to compress the inclosed tissues. The apparatus so fixed is left in situ for 
six or eight days; when, some discharge being established, it is withdrawn, and 



the iuvaginated scrotal plug supported by lint introduced up its interior, and 
by a spica bandage tightly applied.- The patient is kept quiet for a fortnight 
longer, when he is allowed to move about, weai-ing a light truss for three or 
four months. 

This method of treatment is easy of execution, and appears to be more suc¬ 
cessful than any that have preceded it. Yet it is open to the objections that 
■attend all plans for the radical cure of hernia; viz., the possible excitation of a 
dangerous amount of jjeritonitis ; and the want of adhesion between the lower 
part of the scrotal plug and the corresponding side of the inguinal canal and 
ifbig, and consequent failm-e in the conqdete occlusion of the canal and in the 
radical cure. 

So far as the first objection is concerned, I believe that very little weight 
can be attached to it. I have very often performed this operation, and have 
never seen the slightest evidence of a disposition to peritoneal inflammation 
cr other local mischief, except abrasion of the skin in one or two cases. With 
respect to the second objection, there can be no doubt that failures are not 
unfrequent; but on the other hand successes are not rare, and I have now 
under observation several cases in which a complete cure has resulted, although 
■sc s erai years, from two to nine, have elapsed since the operation. 

Wood’s Operation. —In order to secure the more complete obliteration of 
the canal, and especially the cohesion of the iimer and posterior walls, John 
Wood has brought forward another operation, for the fojlowing description 
of which I am indebted to him. The principle of this method consists in 
th|r^ ip ro ximation of the tendinous structures forming the boundaiy of the 
canal, by the application of a subcutaneous wire suture through a 
puncture in the skin. In applying this principle to inguinal hernia, in order 
to promote the adhesion of the tendinous surfaces, and to protect the sac and 
<5ord firoiU injurious violence, the highly vascular, elastic, and tough fascia of 
the scrotum is detached subcutaneously from the skin, transplanted by invagi¬ 
nation into the canal and hold there by the ligatures till adhesion ensues to 
the walls of the canal and to the spermatic cord. *The wire is so applied as 
to obtain a feir hold in two places upon the structures forming the posterior 
wall, viz., the conjoined tendon and the triangular aponeurosis ; and again 
upon Poupart’s ligament and the lower portion of the external oblique aponen- 
roaiB forming the anterior wall of the canal. The effect of the suture is to 
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dose also the external abdominal ring, the pillars of which are included ia 
its grasp. By the close adhesion which is thus produced between the-. 
posterior and anterior walls of the canal, the former is made to act like the- 
limb of a valve in preventing the descent of a hernia into the canal. Thus, 
a permanent resistance to the reproduction of the rupture is provided,, 
which remains even after the temporarily effused lymph has l>een re-absorbed^ 
The impulsive force of the abdominal contents tending to protrude at the- 
internal ring, is resisted by the valve-like action of the posterior wall, and 
is not enabled to exert itself upon the recently formed adhesions. The use- 
of the truss, except as a temporary adjunct in the cure, is rendered uimeces* 
sary by this operation. 

Operafion .—The patient being laid on his back, with the shoulders wclT 
raised, and the pubes and scrotum shaved, the hernia must Iks reduced and! 
held up by an assistant pressing upon the internal opening. The operator,, 
standing at that side of the patient which is about to be operated on, makes, 
with a small tenotomy-knife, an incision about three-fourths of an inch long 
through the skin of the scrotum over the lower part of the tumour ; or, if this 
be large, about two and a half inches below the pubic spine. Then the knife, 
being inserted flatwise between the skin and the fascia, is made to scparatc- 
them around the incision over an area of about a two-inch circle ; a pro¬ 
ceeding which the loose attachment of the skin easily allows. The knees of 
the patient should next be drawn up towards the abdomen, and held together 
so as to relax the structures connected with Poupart’s ligament. The fore¬ 
finger is next passed through the opening in the skin, and made to invaginate 
the detached fascia thi'ough the external ring into the canal, which is best 
done by using the right hand for the right side, and ncf! versd, keeping the 
palm directed forwards. The invagination of the fascia should be commenced 
from as low a point as the cutaneous incision will permit, so as to push the- 
invaginated fipger as much as possible between the sac of the hernia and the- 
spermatic cord. When the finger is in the canal, its point should reach the- 
internal opening of the heniia, and the cord should be distinctly perceptible 
to it and protected by it. The point of the finger will then be placed behind 
the lower border of the internal oblique, and must render this point prominent 
at the surface by being hooked fonvard. The Surgeon wdll then be sensible of 
the edge of the Conjoined tendon, raised in relief to the inner side of the 
invaginating finger, and in contact with its radial border. Next, the needle^ 
stout, blunt-pointed, and curved, mounted on a strong handle, iS to be 
passed along the radial border of the finger as far as just beyond the 
extreme join^at which point it is made to pass through the conjoined 
tendon and the external oblique aponeurosis, till it is seen to raise the 
skin. The latter is then to be drawn upwards and inwards as fiir as 
possible before the needle is pushed through it. Then a stout copper 
wire, silvered, abou^ feet long, and bent into a convenient hook at 
each end, is hooked: i(ki to. the eye of the needle ; and the latter is withdrawn 
and unhooked, leaving the lower end of the wire in the scrotal incision, and' 
the upper end in the groin-puncture. The invaginating finger is then 
placed on the outer side of the cord, behind Poupart’s ligament, as far from- 
the border of the external ring as possible, raising the ligament on its point. 
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The needle is then passed along the ulnajr border of the finger, and pushed 
through the external pillar close to Poupart’s ligament opposite to the internal 
ring, the skin bang drawn outwards till the point of the needle appears at the 
former puncture, through which it is then pushed. The upper hook of the 
wire is then hooked on and drawn down with the needle into and through 
the scrotal incision. Next, the spermatic cord opposite to the scrotal inci¬ 
sion is to be carefully separated from the sac of the hernia by the finger 
and thumb, placed upon the ^in in the same manner as in the operation 
for ligaturing varicocele. The needle, detached again from the wire, is then 
passed into the lower angle of the scrotal incision, and made to traverse 
the tissues between the cord and the hernial sac, and to emerge at the 
upper angle of the incision. The inner end of the wire is then hooked on 
to the needle and drawn with it across between the cord and sac. A little 
care must here be taken to avoid any kink in-the wire, which must be 
drawn down until the part which remains in the wound is quite straight. 
The ends of the wire are then twisted to the extent of three turns, which 
it will be found useful, when removing the wire, always to make in the 
same direction. Traction is then made upon the wire loop which remains 
in the groin-puncture. This will be found to invagin^te the sac and scrotal 
fascia, and to close up the pillars^of the external abdominal ring. The loop 
must then be twisted by three firm turns well drawn ij^to the groin-puncture. 
Then the long ends of the wire, being cut oft' to a suitable length, are to be 
passed togetW through the loop bent down to meet them and hooked on 
to it. Under the arch thus formed a stout pad of lint is placed, and the 
whole is held firmly by a spica bandage. 

The patient, after .the operation, should be placed in bed with the shoulders 
well raised and the knees bent over a bolster. Any discharge which forms has 
a free escape downwards, and may be received upon a sponge steeped in some 
antiseptic fluid. The scrotum should be either suspended in a turn, of the 
bandage, or kept up by a small cushion or strap of plaster. 

The wires should be kept in from fourteen to twenty-one days, according to 
the amount of solid effusion which subsequently occurs. Any pain in the 
abdomen should be allayed by opiates and fomentations, and by slackening or 
removing the bandage after forty-eight hours. Pain sometimes results from 
including the ilio-inguinal nerve, which must not be mistaken for the pain of 
peritonitis. 

Wood had up to 1872 operated in nearly 200 instances, and estimated his 
successful rwults in cases of all degrees of severity at about sixty-five per cent. 
In young persons the results have been still more favourablg, and he now 
confines the o|«ration to patients below the age of thirty, unless in special 

circumsteaaces. Three deaths have resulted from pysemia and peritonitis. 

■* 

nuaantroiBXJB hxbitza. . 

IrredueiUe Sernias are usually of old dat^ ^d of lai^e size. They geae- 
raliy contain a considerable quantity of thickened omentum, as well as intestiae 
and mesentery. In many instances, a rupture of this kind is partly redueilde, 
the greater portion remaining unreduced. It is usually the gut which slips np» 
and the omentum that cannot be returned. 
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‘ Causes op Irreducibility. —The irreducibility of a rupture may be de¬ 
pendent on either its shape, on the existence, of adJmiom, or on its very 
nature. If the sac become the seat of an hour-glass contraction, or its neck 
become elongated and narrowed, the hernial contents may continue per¬ 
manently protruding. So also, the expanded condition of the lower part 
of the omentum, and the narrowing of its neck, may prevent a return of the 
rupture. The existence of adhesions, either between the sac and its contents, 
or between protruded intestine and omentum, will commonly render a hernia 
iiTeducible ; and most frequently these are associated Avith changes in the 
shape of the sac or of the omentum. Hcmim of the emeum and bladder can 
never be returned, on account of the anatomical conditions, to which reference 
has already been made. 

Symptoms. —An irreducible hernia is usually a source of great incon¬ 
venience ; it has a tendency to increase if left to itself, until at last it may 
contain, as in some extreme cases it has been found to do, the g];eater portion 
of the abdominal viscera, forming an enormous tumom*, inconvenient by its 
size and Weight, in which the penis and scrotum are buried. Even when the 
irreducible hernia is of small size, it gives rise to a sensation of weakness in 
the part, with dragging pains, and is very frequently accompanied by colicky 
sensations and dyspeptic lierangements. The patient also, in these circum¬ 
stances, is in a state of considerable danger lest the rupture become strangulated 
by violent efforts, or injured and inflamed by blows. 

Treatment. —For the above reasons it is necessary not only to protect a 
rupture of this kind from external violence, but to endeavour to prevent its 
increase in size. This may best be done by letting the patient wear a truss 
with a large concave pad, which supports and protects jt ; provided the 
rupture be not of too great a size for the application of such an instrument. 
If its magnitude be very considerable, it must be supported by means of « 
suspensory bandage. Bransby Cooper has recommended that an attempt 
should be made to convert the irreducible into a reducible hernia, by keeping 
the patient in bed for several weeks, on low diet, with the continued appli¬ 
cation of ice to the tumour; and, if it contain much omentum, giving small 
doses of blue pill and tartar emetic, so as to promote the absorption of the 
fat. For these remedies I hav'e advantageously instituted the iodide of 
potassium. This plan, which appears to have answered well in some cases, 
certainly deserves a further trial. 

Inflamed Irvedueible Hernia. —The occurrence of inflammation in. an 
irreducible hernia is a serious complication, and one that simulates strangu¬ 
lation very closely. When this complication occurs, the part becomesjwc^en, 
ho^ tender, a nd painM ; there is npt much tension in the tumour, which is 
seldom increased beyoig^ its usual magnitude ; there is a good flaai of pyrerta> 
and symptoms of peritonit is spreading from the .vicinity of the inflamed 
rupture set in. In some cases there is vomiting ; but it is not constant, and 
never feculent, occurring “^^nerally early in the disease, and consisting 
principally of the contents of the stomach; being apparently an effwA of 
nature to get rid of mi indigestible meal. If there be constipation, as 
usually happens in all cases of peritonitis, it is not complete, flatus occasionally 
passing per anum, together with a small quantity of fluid fteces. It is of im- 
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porfcance iu these cases to observe that the inflammatiofa commences in the 
body of the sac, and extends into those parts of the abdomen that are con¬ 
tiguous to its neck ; the stomachal and intestinal derangements being secondary 
to this consideration. 

The Trmtvmnt of an inflamed irreducible heniia must be directed to the 
peritonitis which attends it. The application of leeches over the sac and its neck, 
the free administration of calomel and opium, and the employment of enemata, 
Avith strict antiphlogistic regimen and rest, Avill usualj^ speedily subdue alt 
inflammatory action. 

Zncarcerated Hernia. —An irreducible hernia occasionally becomes ob¬ 
structed, then constituting the condition termed incarreraied liernm. This 
condition principally occurs in old people, from the siccumulation of flatus, or 
of undigested matters, such as cherry-stones or mustard-seeds, in an angle of 
the gut. In these cases there is constipation, with emctatioii, and perhaps 
occasional vomiting. There may be some degree of pain, Aveight, or uneasiness 
about the tumour ; but there is no tension in it or in its neck, and the ^mptoms- 
altogether arc of a chronic and subacute character. 

The Treatment of such a case as this should consist in the administration 
of a good purgatiAU injection ; the compound colocynth enema is the best, 
thrown up as high as possible by means of a long tube. Ice may then 
be applied' to the tumour for about half an hour; and the taxis, as Avill 
afterwards be described, may be used under chloroform. The ice may be 
omitted in those cases in which, on handling the tumour, gurgling can readily 
be felt; but the taxis should ahvays be used, as by it the incarcerated gut may 
be partially emptied of its contents ; or if any additional protrusion should 
have slipped down, this may be returned. After these means liave been 
employed, an active purgative, either of calomel or of croton-oil and colocynth, 
should be administered ; and, if any inflammation ensue, this must be treated 
as already described. 


STEANaTJLATED HERNIA. 

A hernia is said to be Strangulated Avhen a portion of gut or omentum 
that is protruded is so tightly constricted that it cannot be returned into the 
abdomen ; having its functions arrested, and, if not relieved speedily, running 
into gangrene. This condition may occur at all periods of life, being met with 
in infants a few days old, and in centenarians. It commonly arises from a 
sudden violent effort, by which a fresh portion of intestine is forcibly pro¬ 
truded into a previously existing hernia, Avhich it distends to such a degree as 
to produce strangiilation. But, though old hemim are more subject to this 
(gmditipn than recent ones, it may occur at the A’ery first formation of a hernial 
sweffing, the gut becoming strangled as it is protruded. There are therefore 
two ^tanct kinds of strangulation. One may be said to bo of a passive kind, 
chiefly otscxirring in elderly people, the subjects of old and perhaps irreducible 
hernia ; which, in consequence of some accidental circumstance, becomes dis¬ 
tended by the descent of a larger portion of intestine than usual, and this, 
undergoing constriction and compresaon at the neck of the sac, gradually 
becomes strangulated. The other kind of strangulation is most frequent in 
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younger individuals ; in it the symptoms are more active, the bowel becoming 
protruded in consequence of violent exertion, and undergoing rapid strangu¬ 
lation, the tension of the parts not having been lessened by the previous long 
existence of an irreducible hernia. 

Mechanism of Stkangulation. —Strangulation has been attributed either 
to a spasmodic actiq®,of the walls of the aperture through which the hernia 
protrudes," or to changes taking place in the protruded parts, subsequent to 
and occasioned by their constriction by the tissues external to them. The 
strangulation canned I think, ever be regarded with justice as of spasmodic 
character ; the aperture in the abdominal wall, through which the hernia 
escapes, being tendinous or fibrous, and certainly not in any way contractile, 
though the action of the abdominal muscles may undoubtedly increase the 
tension of its sides. The continued and permanent character of the strangu¬ 
lation, when once it has taken place, would also discountenance this opinion ; 
those forms of hernia, indeed, as the .ventral, which occur in purely muscular 
structures, are very rarely strangulated, and, when they are so, the constriction 
is generally occasioned by the formation of dense adventitious bands upon or 
within tho sac, and not by any muscular agency. 

Strangulation is characterised by congestion of the protruded parts, induced 
by the constriction to which they are subjected ; the mechanism being as 
follows. A knuckle of intestine, or piece of omentum, is suddenly protruded 
during an effort of some kind. This immediately becomes compressed by the 
sides of the narrow aperture through which it has escaped ; the return of its 
venous blood is consequently interfered with, and swelling and oedenm rapidly 
ensue, together with stagnation of the blood in it. If the constiiction be 
excessively tight, the walls of the ring • being very hard and sharp, the part 
that is so strangulated may be deprived of its vitality in the course of a few 
hours. If the strangulation be less severe, the congestion will run into 
inflammation, the changes characteristic of this condition speedily supervening. 
In proportion as the congestion augments, and the inflammation comes on, the 
return of the protruded parts is necessarily ren¬ 
dered more difficult by the increase of their 
swelling. 

Seat of Strictttke. — The stricture is most 
commonly situated outside the neck of the sac, in 
the tendinous or ligamentous structures surround¬ 
ing it; not unftoquently in the altered and 
thickened subserous areolar tissue. In other cases, 
and indeed with great ftequency, it is met wdth in 
the neck of. the.,a8ro,itBelf (Pig. OT.S), which is nar¬ 
rowed, elongated, and tubular; or constricted by 
^nds that are incorporated with it. More rarely 
it exists in the body gf the, SftC, which may have 
assumed an hour-glass shape. In some cases, it 
would appear as if this particular shape were owing 
to an old hernia having been pushed down by a 
recent one above it. The stricture is sometimes, 

though, by no means frequently, met with inside the sac, consisting of bands 
vou It. ■ « H 



Fig. eM.—Strintura ia the Neck 
of the Sac, laid opea. 
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of adhesions stretching across this, or of the indurated edge of an aperture of 
the omentum through which a portion of the gut has slipped. 

LocAli EtTKCTS OF Strangulatioit. —The changes induced in the strangu¬ 
lated parts result from the pressure of the stricture, and the consequent inter¬ 
ference with the circulation through them. If the strangulation be acute, that 
portion of intestine which lies immediately under the stricture will be seen to 
be nipped or marked by a deep sulcus, occasioned partly by the pressure 
to which it has been subjected, and partly by the swelling of the congested 
tissues beyond it. The changes that take phice in the protruded intestine 
rapidly increase in proportion to the duration of the strangulation. -The 
tightness of the stricture and the acuteness of the strangulation have, however, 
even more to do with these changes than its duration. I have seen tlie 
bowel so tightly nipped that, though the strangulation had only existed eight 
hours when the operation was performed, the vitality was lost in the part 
constricted ^Fig. (>70); and in other cases T have known the part to re¬ 
cover itself, although strangulation had lasted for five or six days befijre the 
operation was performed. 

The first change that takes place in the protruded parts in the case of 
jStrangulated hernia is their congontmi; this rapidly runs on to inflammation, 
'and speedily terminates in gangrene. The provided bowel becomes, at first, 
o^^claret, morone, or purplish-browii nolpur, sometimes ccchymosed on the 
surface, with thickening and stiffening of its coats, owing to effusion into their 
substance; some liquid is also usually poured out into its interior. In this 
stage, that of congestion, the omentum will also be found with its veins a good 
deal congested. When inflammation has set in, the bowel preserves the same 
colour as in the congested condition, but usually becomes coated here and there 
with flakes of lymph, which gives it a rough and villous look ; the omentum 
has a somewhat rosy tinge, and there is usually a good deal of reddish fluid 
poured out into the sac. A^^ien gnntjreno occurs, the bowel loses its lustre and 
polish, becoming of an ashy grey, or dull black colour, sofi^and jo mc\yhat laccr- 
aWe, so that its coats readily separate froni one another ; the serous membrane 
especially peeling off. The omentum is dark purplish, or of a kind of dull 
yellowish-grey ; and there is usually a considerable quantity of dark tmhid 
serum in the sac, the whole contents of which are extremely offensive. Most 
usually, when gangrene occurs in a strangulated rupture, inflammation of the 
sac and its coverings takes place, accompanied, after a time, by a reddish-blue 
or congested appearance and some tenderness on pressme ; and, if the part be 
left unreduced, eventually by emphysematous crackling. If the case be left 
without being relieved, gangrene of the skin will at last take place ; the sac 
giving way, anii the fsecal matters being discharged through the softened and 
diriiitegrated tissues. In such circumstances as these—which, however, are 
very rarely met with at the present day—the patient usually eventually dies 
of low peritonitis, from extension of the inflammation to the serous mem¬ 
brane. Ho eflfhsion, however, of feculent matter will take place into the 
peritoneal cavity, even under such favourable conditions; the portion of bowel 
immediately within the stricture becomes adherent by plastic matter to the 
peritoneum on its internal surface, and thus the escape of any extravasation 
the cavity of the abdomen is prevented. It docs not always follow that 
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tliere is any external evidence of the occniTence of gangrene within the sac ; 
Sind the bowel is frequently nipped to sixch an extent as to prevent its regain¬ 
ing its vitality, without any unusual condition being presented until the sac is 
iictnally laid open and the intestine examined. 

The fluid contained in the hernial sac undergoes changes in appearance and 
•character, corresponding to those which take place in the strangled gut. In 
■earlier and slighter cases it continues clear and but moderately abundant. 
•Sometimes the quantity increases greatly and rapidly, but more commonly the 
ehief alteration that takes place is in its chararier. It becomes reddish or 
brown in colour from transuded blood. Sometimes even pure blood is found 
in the sac, and I have seen the protruded intestine invested with a layer of 
■coagulmn. If gangrene of the gut take place, the fluid becomes turbid, dark, 
mid offensive. Suppuration in the sac is very rare. I have only once met with 
it in a woman, 82 years of age, three months pregnant, who was suffering 
from an acutely strangulated femoral hernia of sixty hours’ dm’utibn. In that 
case, the taxis had been freely used. Fluctuation could be felt deeply, there 
was diflrased doughy infiltration of the groin, and on opening the sac it wiis 
found filled ivith dark thick pus—about half an ounce ; at the bottom of 
which lay a small deeply congested but not gangrenous knuckle of intestine, 
which was replaced after the division of a very slight stricture. The patient 
recovered. 

In the more advanced cases of strangulated hernia, the pen’toneum always 
becomes inflamed, usually to a considerable extent ; the disease affects a diffuse 
form, and is accompanied by the effusion of tm*bid serum, often of a very 
acrid and irritating character, and mixed with flakes of lymph, sometimes to 
■such an extent as to give it a truly puriform appearance. This glutinous 
lymph mats together contiguous coils of intestine, often appearing to be 
■smeared over them like so much melted butter. 

SvAirroMS.—The signs and symptoms of strangulation are of two kinds : 
I. l^he local ones, affecting the Tumour ; and 2 - The general ones, influencing 
the Constitution. 

]. £ocal Signs.—The tumour, if the hernia be an old one, ivill be found 
to be increased in size ; or it may have appeared for the first time. At the 
moment of strangulation it will generally be found to be hard, tense, and 
rounded, more particularly if it be an enterocele. When, however, the hernia 
is in a great measure omental, it is not unfr’equently soft and doughy, though 
■strangulated. It seldom increases in size after strangulation has occurred, as 
no fresh protrusion can take place below the stricture ; but I have knowm it 
to be greatly augmented in bulk after the strangulation had existed for some 
hours, by the effusion of serum into the sac. If the hemia'have previously 
been reducible, it can no longer be put back ; and there is no impulse in it 
nor increase in its size on coughing, the stricture preventing the transmission 
•of the shock to the contents of the tumour ; and in this way, as pointed oni, 
by Luke, the situation of the constriction may sometimes be ascertained by 
•observing at what point the impulse ceases. 

2. Constitntiozial Symptom*.—So soon as the strangulation has occurred, 
intcit inal obBt rBciaQlL.ta 3 £es place, and the patieiitj^ omes unea^ and restless. 
If the constriction be of an active character, he will be seized with ucu te.^ain 
. .882 
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in the part, which speedily extends to the contiguous portion of the abdomen^ 
assuming the characters of peritoneal inflammation. The first thing that 
happens when intestine is strangulated, whether a large coil be constricted, or 
a small portion only of the diameter of the gut ^hc nipped, is an arrest of the 
peristaltic movement of the part implicated ; and the occurrence of obstruction 
to the onward course of the intestinal contents is followed by cpiigtip ation, 
vopaiting, and colicky pains. The constipation is always complete, neither 
faeces nor flatus passing through ; the bowels may sometimes act once after the 
strangulation has occurred from that portion which lies below the seat of con¬ 
striction, but they cannot, of course, empty themselves thoroughly, nor from 
above the strangled part. 

Vomiting usually sets in early, and is often very sevci'c and continuous, 
with much retching and straining ; at first the contents of the stomach are 
ejected, with some bilious matters, but afterwards the vomiting becomes fecu¬ 
lent, or stercoraceous. The cause of feculent vomiting has usually been sup¬ 
posed to be an inverted x)cristaltic action of the intestines. But the observations 
of Dr. Brinton seem to throw much doubt on the correctness of this time- 
honoured view. Dr. Brinton maintains that in vomiting, the result of 
obstructed or strangulated intestine, the peristaltic action is not inverted—that 
it continues to be direct—but that when the intestinal contents meet with the 
obstruction, they undergo a kind of churning, and that a central upward 
current takes place; the contents of the bowel being forced upwards by the 
pressure of the accumulated substances at the seat of obstruction, and, conse¬ 
quently behind them. The vomiting is attended by colicky and dragging pains, 
about the navel. These symptoms are more severe in their character when the- 
strangulation is acute and the hernia is intestinal, than when it is passive, and 
the rupture omental. They occur equally in the incomplete and the complete- 
forms of the disease ; indeed, it not unfrequcntly happens that the hernial 
tumour may be so small as to have escai^ed observation ; the occurrence of the 
above-mentioned symptoms being the first indication of the probable nature 
of the mischief; Hence, it is well always to examine for hernia when called 
to a patient suddenly seized with constipation, vomiting, and colicky pains, 
even if told that no tumour exists. 

After the strangulation has existed for some time, the inflammation that 
occurs in the sac extends to the contiguous peritoneum, accompanied by the- 
ordinary signs of peritonitis, such as tension of the abdominal muscles, ten¬ 
derness, with lancinating pains about the abdomen, and tympanitis. The- 
patient lies on his back with the knees drawn up, has a small, hard, quick, and 
perhaps intermittent pulse, a dry tongue which speedily becomes brown, and a- 
pale, anxious, add dragged countenance, with a good deal of heat of the skin, 
and inflammatory fever. In some cases, this is of a sthenic type ; but, in the- 
majority of instances, especially in feeble subjects, it assumes the irritative- 
form. When gangrene of the rupture takes place, hiccup usually comes on, 
with sudden cessation of pain in the tun^par, and intermittent pulse, cold 
sweats, pallor, anxiety, rapid sinking of the vital powers, usually with slight 
delirium ; and death speedily occurs. 

Kodificatioiui of Symptoms. —The symptoms just described are those 
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which are usually met with in strangulated hernia. They may, however, be 
modified in some important respects. 

1. There may be little or no tension in a strangulated hernia, the tumour 
continuing soft and lax ; this is especially the case when the hernia contains 
omentum, and in congenital hernim when strangulated. It may also occur in 
the case of double hemiae on the same side, in consequence of the outer sac 
being empty, or merely filled with serum, and the posterior one being pro¬ 
truded against tlxis and strangulated, but its tension being massed by the lax 
state of the outer one. 

2. Vomiting sometimes does not take place from firet to last, there being at 
most a little' retching ; at other times the patient vomits once or twice, and 
then there is no recurrence of this symptom so long as he remains quiet, and 
keeps the stomach empty ; but, on moving or taking nomlshmcnt of any kind, 
even fluids, it comes on again, and thus the Surgeon may elicit this symptom, 
should it be necessary in a diagnostic point of view. 

a. Extensive peritonitis, with copious effusion of a puriform liqhid, may 
occur without any pain, and with but little tenderness and no elevation of 
tempemture ; the anxiety of countenance and shaiqmess of pulse being the only 
symptoms that lead to a suspicion of its existence. 

4 . Death may result from exhaustion consequent on vomiting and peritonitis, 
without any sign of gangrene in the constricted portion of intestine. 

Diag^nosis.—T he diagnosis of strangulated hernia requires to bo made from 
the following conditions. 

1. Obstructed Irreducible Heriiia.->-Iii this there are no acute symptoms, 
and the rupture will generally be found to be a large one of old standing. It 
may become somewhat tense and swollen, but is not tender to the touch, and 
always presents a certain degree of impulse on coughing. There is no sign of 
peri^nitis. There may be constipation ; but there is no vomiting, or, if there 
be any, it is simply mucous and bilious, consisting of the contents of the 
stomach. The speedy restoration of the intestinal action, by the treatment 
already indicated as j>roper in these cases, will remove any doubt as to the 
nature of the affection. 

2 . Inflamed Irreducible Hernia. —Here there are great tenderness afid 
pain in the tumour, with pyrexia, and some general peritonitis, but there is no 
vomiting ; or, if the patient have vomited once or twice, he does not continue 
to do so with the same degree of violence, or in the same quantity, as he 
would if the peritonitis were the result of strangulation. Again, the 
constipation is not absolute and entird, but flatus and liquid faeces will usually 
pass. 

3 . Gbueral Peritonitia coxgomed with Hernia. —Here the diagnosis is 
often extremely difficult, eepecially if the hernia be an irreducible one. In 
these cases, however, it will be obserA'ed that the peritonitis maybe most 
intense at a distance from the sac ; that there will be little or no vomiting, or, 
if there be, that it is simply of mucus and the contents of the stomach ; and 
that the constipation is by no means obstinate or insurmountable by ordinary 
means. 

4 . In Double Hernia, one tumour may be strangulated and the other not, 
though irreducible. In these circumstances, it may a? first be a little difficult 
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to determine which one is the seat of constriction. This, however, may l)e- 
ascertained by observing greater tension and tenderness abont the neck of the 
strangulated than of the unconstricted hernia. 

5. The co-existence of Early Psfogsuutcy, or a threatened SEiscanriage,. 
may obscure the diagnosis, the Surgeon possibly being in doubt whether the- 
vomiting is dependent on the state of the uterus or on the strangulation of the 
hernia. Here it may be stated generally that the vomiting of pregnancy never 
becomes stercoraqeous ; that constipation, if it exist, does not resist the action 
of aperients or eneinata ; and that the local signs of strangulation are usually 
well marked. 

Besides these various conditions of hernia, which may be confounded with 
strangulation, there are other tumours which may be mistaken for this disease ; 
but these we shall have to consider w'hen speaking of the special forms oT 
hernia. * 

Treatment. —The treatment of strangulated hernia is one of the most 
imjwrtant subjects in snigery. The obj’ect sought to be accomplished is tho 
removal of the constriction from the strangled hernial tumour. This is effected 
either by the Keduction of its Contents by Taxis ; or by the Division of the- 
Stricture. 

Taxis. —The I’eduction of the heniia is effected by the employment of the- 
taxis, by which is meant the various manual procedures employed in jratting 
the rupture back. The taxis, when properly performed, is seldom attended by 
any serious consequences to the patient. I have never knq^vn it followed by 
death; and, out of 29S cases of hernia reported by Luke, as having been 
reduced by the taxis in the London Hospital, none died. It is not unfrequently 
followed, however, by rather a sharp attack of peritonitis, which might pro¬ 
bably, in some instances, prove fatal; in one instance, I have seen it follow'ed 
by very abundant haemorrhage from the bowel, probably owing to the rupture 
of some of the congested vessels of the strangled portion of the gut. In 
using the taxis, great care should in all cases be employed, and no undue force 
should ever bo had recourse to. No good can ever be effected by violence : the 
resistance of the ring cannot be overcome by forcible pressure ; and a vast deal 
of harm may be done by squeezing against it the tender and inflamed gut,, 
causing this to overlap, and thus to be bruised, or even perhaps torn. The 
taxis should not be prolonged l^eyond half an houi’; if it be properly employed 
for this time, the hernia, if reducible, will probably go back. If it be applied, 
as it is often very improperly, for a lengthened period, ^d by several Surgeons 
in succession, the protruded part becomes ecobymosedy iiritatcd, and disposed 
to inflammation ; and the chances of recoveay after a subsequent operation 
are much lessened. When the parts are much inflamed, the taxis should bo 
employed with great caution ; and, if it have been feirly and fully used by 
another Surgeon, it is better not to repeat it. When gangrene has occurred, 
the taxis should never be employed ; as the putting back of the mortified gut 
into the abdomen would be followed by extravasation of faeces and fatal peri¬ 
tonitis. 

In using the taxis, it should be home in mind that there are two obstacles to 
otercome ; the resistance of the parts around the ring, and the bulk of the- 
tumour. The first ml^ be somewhat lessened by relaxing the abdominal 
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muscles, and consequently diminishing the tension exercised upon the tendinous 
apertures and fascim of the groin. In order to effect this, the patient should 
be placed in a proper position, the ?body being bent forwards, the thigh ad¬ 
ducted, and semi-flexed upon the abdomehii the Surgeon may then, by employ¬ 
ing steady pressure on the tumour, endeavour to squeeze out some of the flatus 
from the strangled j)ortion of intestine, and thus to effect its reduction. In 
doing this, the neck of the sac should be steadied by the fingers of the left 
hand ; whilst, with the right spread over the tumour, the Surgeon endeavours 
to push it backwards, using a kind of kneading motion, and sometimes in the 
first instance drawing it slightly dowmwards, so as to disentangle it from the 
neck of the sac. The direction of the pressure is important; it should always 
)>e in the line of the descent of the tumour. These means may be employed 
as soon as the patient is seen by the Surgeon, when, by steadily carrying on 
the taxis for a tew minutes, he will perhaps hear and feel a gurgling in the 
tumour, which will be followed by its immediate reduction. If the patient be 
thin, and the outline of the aperture through which the hernia escapes toler¬ 
ably defined, the protrusion may be reduced, after failure of the taxis in the 
ordinaiy way, by passing the tip of the finger or the nail under the edge of 
the ring, and pulling this firmly and forcibly on one side, so as to steady and 
at the same time dilate it, pressure being kept up on the tumour with the other 
hand. This manoeuvre can be practised'with more facility and success in 
femoral hernia, where the upper edge of the saphenous opening is sharply 
defined, but ma^ also successfully be liad recourse to in inguinal and umbilical 
Ijrotrusious. In some cases reduction appears to have been facilitated by 
placing the patient on his head and shoulders, and raising the body in the 
vertical position whilst the taxis was being employed. Should, however, reduc¬ 
tion not ensue, it will bo desirable to have recourse at once to further means, 
the object of which is, by relaxing the muscles and lessening the bulk of the 
tumoiu*, to enable the hernia to be reduced. 

Auxiliary Measures. —The means to be employed must be modified ac¬ 
cording to the condition of the strangulation, whether it be of the active or of 
the passive kind. If it be very acute, occurring in a young, robust, and other¬ 
wise healthy subject, the patient may have about twelve or sixteen ounces of 
blood taken away from the arm ; he should then be put into a hot bath, where 
he may remain for twenty minutes or half an hour, or until he feels faint; and, 
whilst he is in the bath in this condition, the taxis should be employed. If it 
do not succeed, he should be taken out, wrapped up in blankets, and have 
chloroform administered. Whpn he is fuUy under the influence of this agent, 
which is certainly the most efficient which we possess for relaxing muscular 
contraction, the taxis may be tried once again. Should it still fail, operation 
should be immediately proceeded with. No good can possibly come of delay 
in these cases, and repeated attempts at the taxis should be carefully avoided. 
If the hernia do not admit of reduction in the early stage of the strangulation, 
it will necessarily be much less likely to do so when the parts, squeezed and 
bruised much by manipulation, will have had their congestive condition greatly 
increased. The frequent employment of the operation without opening the 
tarn, of late years, very properly renders Surgeons much less averse to early 
division of the stricture than was formerly the case. ' 
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When the strangulation is less acute, or occurs in a more aged or less robust 
subject, it is well to oruit the bleeding, and to trust to the waxfia: bath and 
cU^ofcjcm. 

When the strangulation is of a passive character, and occurs in feeble or 
elderly people, other measures may be adopted with the view of lessening the 
bulk of the tumour ; which, rather than the tension of the parts, offers the 
chief obstacle to reduction in these cases. In such circumstances, especially 
when the tumour is large and not very tense, it is well to dispense with the 
hot-bath, which has sometimes a tendency to increase any congestion that may 
already exist in the hernia ; I have in more than one case seen a strangulated 
rupture enlarge considerably after the employment of the bath. In such 
cases, more time may safely be spent in attempts at reduction than in very 
acutely Strangulated hemim. It is a useful practice to commence the treat¬ 
ment by 4he adnunistration of a large enema ; which, by emptying the 
lower bowel, wifi alter the relations of the abdominal contents, and may 
materially facilitate the reduction of the tumour. The best enema is one of 
gruel and castor-oil, with some spirits of turpentine added to it; it should 
be injected through a full-sized tube, passed high up into the gut, and 
vsrith a moderate degree of force. In administering it, care must be taken 
that no injury be done to the bowel. It would scm-ccly be necessary to give 
such a caution as this, were it not that I -was summoned, some years ago, by 
two very excellent practitioners, to see a woman witli strangulated femoral 
hernia, to whom an enema of about two quarts of tepid water had been ad¬ 
minister^ ; and as this had not returned, and did not appear to have gone up 
the bowel, they suspected that it must have passed out of the rectum into 
the surrounding areolar tissue. As the patient, however, did not seem to be 
suffering from this cause, and as the symptoms of strangulation were urgent. 
I operated on the hernia. Death suddenly occurred, apparently from ex¬ 
haustion, in about eight hours; and, on examining the body, it was found 
that the rectum had been perforated, and the fluid injected into the meso- 
rectum, separating the gut from the sacrum, whence it had extended into the 
general subperitoneal areolar tissue, which contained a quantity of the liquid ; 
some of the water also appeared to have entered the peritoneal cavity. 

In the large hemiae of old people, more particularly the umbilical> in which 
there is a good deal of flatus, after the enema has been administered, a bladder 
of ice may be applied for three or four hours with excellent effect. Chloroform 
may then be given, and the taxis employed under its influence. Of late years, 
indeed, I have been in most cases in the habit of trusting almost solely to 
chloroform as a relaxing agent, and have often even dispensed with the use of 
the warm bath. If however, this can be conveniently used without too much 
delay, it should he employed. After this, I put the patient at once under 
chloroform, and then try the taxis for a period not exceeding half an hour : 
if this fail, the opeiution should be done without making any further attempts 
at reduction, which are not only useless, but injurious by bruising the pro¬ 
truded parts. 

Pfondstenco of Symptoms after Bteduotion. —^After the reduction of the 
hernia, the symptoms of strangulation may continue unabated. This unto¬ 
ward occurrence may arise from four distinct conditions : 1. The hernia may 
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nave been reduced in mass {vide p. 052, Vol. II.) ; 2 . An internal strangula¬ 
tion has existed within the sac—the taxis having overcome the external stric¬ 
ture, but failing to influence that within the sac ; 3. The gut may have been so 
severely nipped that, although all constriction has been removed, the peristaltic 
action is not restored, the constricted portion of bowel falling into a state of 
gangrene ; 4. A second hernia may exist in a state of strangulation, which has 
escaped detection. 

The diagnosis of these several conditions may possibly be made by atten¬ 
tion to the following circumstances. In the reduction in mass the tumour 
has slipped'up without any gurgle ; the canal is very open, and no trace of sac 
can be felt in it, but a rounded tuinour, possibly at the upper part, on coughing. 
In the case of internal adhesions there will have been no gurgling, but the 
canal is stiU filled by the sac ; the abdominal apertures are not preternaturally 
patent and distinct. In the case of extreme nipping and consequent paralysis 
of a portion of the gut, gurgling will have been felt and heard in effecting the 
taxis, which does not happen in either of the other conditions, and the 
symptoms of intestinal obstruction Avill not be quite complete. The vomiting 
will lose its stercoraceous character, and probably some flatus will pass. In 
the case, of the co-existence of a second hernia in a state of strangulation, the 
■cause of the continuance of the symptoms may be ascertained by careful 
examination of the abdominal walls. It is especially the co-existence of a small 
femoral with a large umbilical or inguinal hernia that is apt to be overlooked. 
This I have seen happen in a very fat jierson. A man M'as admitted into 
University College Hosiiital with strangulated inguinal hernia. It was reduced 
by the house-surgeon, but the symptoms persisted, and the patient died un¬ 
relieved, there being no indication for operation. After death a very small 
piece, half a knuckle, of intestine was found strangulated in the crural canal of 
the same side. The patient being extremely fat, this strangulation was not 
detected, and could not be recognised during life. The folds of the groin 
should be very carefully examined in all those cases. 

The Treatment of these different conditions is full of difficulty and of 
anxiety to the Surgeon. As a general rule, I think that the proper practice in 
all cases when the symptonas of strangulation, especially stercoraceous vomiting, 
continue unrelieved and undimmished in severity for some hours after the ap¬ 
parent reduction of the hernia, is to cut down upon the canal, expose the sac, 
and, if that be found still strictured, as will be explained at p. 637, Vol. II., 
divide the constriction. Should the hernia not have been reduced “ in mass,” 
it might possibly be found that a small knuckle of intestine is still gripped at 
the iimer and deeper ring ; but should that not be the case, it will, I think, be 
safer not to push any exploration into the abdominal cavity with the view of 
discovering the possible existence of unrelieved internal strangulation, the 
presence of which would be highly problematical, and, if existing, could 
scarcely admit of discovery. The safer and wiser plan under such circum- 
atances appears to be, to leave the wound open, with a poultice and a light 
compress oyer it, and to give the patient the chance of the formation of an 
artificial anus on the sloughing of the strangulated or badly nipjsed knuckle of 
intestine ; a result that I have more than once witnessed about the fourth or 
fifth day, the patient ultunately recovering. 
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In some cases, where the nipping of the strangulated intestine has been severe, 
yet not sufficient to arrest permanently the peristaltic action or to destroy its 
\ itality, constipation and retching, with nausea, may continue; and the 
tumour, if the hernia have been small and deeply seabed (more particularly if 
temoral), may continue to be felt, though less tense than before ; consisting 
simply of the thickened and inflamed sac, with serous fluid in it. In these 
circumstances, we must be careful not to operate. 1 have, on two or three 
occasions, seen an empty sac operated on to the annoyance of the Surgeon and 
danger of the patient. The mistake may bo avoided by observing that the 
symptoms gradually lessen in severity by waiting, and that the tympanitis 
subsides, the abdomen becoming flat and supple. 

The length of time during whicli the congestive'condition of the bowel will 
continue after a strangulated portion of intestine has been reduced, is very 
considerable. In a case of strangulated femoral heimia which was some time 
ago under my care, reduction was eflected, but, strangulation recurring at the 
end of twelve days, an operation became necessary ; this was performed, and 
the patient died on the eighth day alter it, or the twenty-first from the first 
strujignlation. On examination, the small intestine was found congested in 
two distinct portions, each of which was about eight inches in length ; several 
feet of healthy gut intervening between them. One of these congested por¬ 
tions lay opposite the wound, and was evidently the intestine that was last 
strangulated. The other was altogether away from the seat of operation, but 
was equally darkly congested, being almost of a black colour, and was clearly 
that portioi^ which had been constricted some time previously; and Avhich, 
although twenty days had elapsed, had not as yet recovered itself. When a 
second strangulated hernia exists it, of courae, must either bo reduced by the 
taxis, or the operation practised on it. 

After the tfixis has been fairly einifloyed for a sufficient time, and has not 
succeeded in reducing the hernia, the operation must be proceeded with. It is 
imijossible to lay down any definite rale as to the time that it is prudent to 
continue efforts at reduction ; but it may be stated generally that, after the 
different adjuvents of the taxis Avhich the Surgeon may think it desirable to 
apply have been, fairly tried and have failed, the operation should be under¬ 
taken Avithout further delay. There are few Surgeons AAffio Avill not at once 
acknoAvledge the truth of the remark of the late Hey of Leeds—that he had 
often regretted performing this operation too late, but ncA^er having done it too 
early. It is true that cases are occasionally recorded, in Avhich after four orfiA'e 
days of treatment the hernia has gone up ; but it is very rare to meet Avith 
such cases in practice; and, in all probability, in delaying the operation in the 
hope of finding one such case, the Itees of dozens of jAatients would be sacri¬ 
ficed. Luke has shown, as the result of the experience at the London Hospital, 
that the ratio of mortality increases greatly in proportion to the length of time 
during which the strangulation is allow’cd to continue. Of cases of strangu¬ 
lated hernia operated upon Avithin the first 48 hours of strangulation, 12 died, 
or 1 in 5'7 j whilst of .88 cases operated on after more than 48 hours had 
elapsed,* 15 died, or 1 in 2'5. Indeed, one chief reason of the greater mortality 
from operations for hernia in hospital than in private practice, probably arises 
from the fact that much valuable time is frequently consumed before assistance 
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is boujfht, or in fruitless efforts to reduce the swelling hefore the patient’s 
admission. Not only is time lost in this way, but tlie bowel is often bruised 
and injuriously squeezed, so that the inflammation already existing in it is 
considerably increased. 


OPSBATION FOB SIBAHOUIiATBD HSBNIA 


The operation for strangulated hernia may be perfonned in two ways; either 
by ojK-ning the sac, exposing its contents, and dividing the stricture, wherever 
it is situated, fiwn within ; 


or it maybe done by divid¬ 
ing the stricture outskle, 
without opening the sac. 
In either case the great 
object of the operation, the 
<livision of the stricture by 
the knife, is the same ; but 
the mode in which it is 
effected is different. We 
shall first describe the ope¬ 
ration in which the Siic is 
opened ; afterwards that in 
which it is not; and then 
briefly compare the two 
procedures. 



Oi’UUATiox IX AVHK’H THE Sa(! IS oPEXEi).— Exposure of the Sac. —The 
patient liaving been brought to the edge of the bed, or placed on a table of 
convenient height, the bladder is emptied, and the parts that are the seat of 
operation are shaved. The dissection of the 


hernial coverings in layers anatomically ar¬ 
ranged, is never done at an operation. 'J’he 
►Surgeon dissects, or rather cuts, dowa to the 
sac, then turns aside the coverings as a whole, 
and divides the stricture. He proceeds as fol¬ 
lows : An incision of sufficient length is made 
over the neck of the sac ; this may be best done 
by pinching up a fold of skin, pushing the scalpel 
through its base with the back of the instrument 
turned towards the hernia, and then cutting 
upwards (Fig. 674). A linear incision is thus 
made, which may be extended at either end if 



necessary ; the dissection is then carried through for iprnm: m- 

the superficial fascia and fat with the scalpel 

and forceps. If any small artery spout freely, it had better be tied at once, 
lest the bleeding obstruct the -view of the pai’t in the subsequent steps of the 
operation. As the Sui^eon approaches the sac,‘more caution is required, 
particularly if the subserous areolar tissue be dense, ojiaque, and laminated. 
The Surgeon mmt pinch this up with the forceps, make a small incision into 
it, introduce a director, and lay it open upon this, or on the finger (Fig. 675). 
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If it be thin and not opaque, so as to admit a ^iew of the subjacent parts, he 
may dissect it through with the unsupported hand. In this way he proceeds 
until the sac is reached, which is usually kno\m by its rounded and tense 
appearance, its filamentous character, and by the arborescent arrangement of 
Tessels upon its surface. In some cases the Surgeon thinks that he has 
reached the sac, when in reality he has only come upon a deep layer of con¬ 
densed areolar tissue in close contact with it; here the absence of all appear¬ 
ance of vessels, the dull and opaque character of the tissue and its more solid 
feel, together with the absenee of the peculiar tension that is characteristic of 
the sac, will enable him to recognise the real state of things. In other cases, 
it may happen that the sac is so thin, and the superficial structures aac so little 
-condensed, that the Surgeon lays it open in the earlier incisions before he 
thinks he has reached it. In these circumstances a portion of the intestine 
protruding might be mistaken for the sjic. This dangerous error may be 
uvoided by observing the peculisirly smooth and highly polished appearance 
presented by the dark and congested gut, the absence of arborescent vessels, and 
the non-existence of any adhesions between its deeper portions and the tissues 
upon which it lies. If the sac, be prematurely opened, the escape of fluid will 
indicate this ; and if omentum protrude, the granular appearance and peculiar 
feel of this tissue will at once cause its recognition. 

Opening the Sac. —The sac, having been exposed, must be carefully 
opened ; this should be done towards its anterior aspect; and, if it be a small 
one, at its lower part. It may best be done, if the sac be not very tense, by 
seizing a portion of it between the finger and thumb, and thus feeling that no 
intestine is included; a small portion of it is then pinched up by the forceps, 
and an opening is made into it by cutting uiion their points with the edge of 
the scalpel laid horizontally. If the sac be very tense, it cannot be pinched up 
in this way, and then it may best be opened by introducing the point of a fine 
hook very cautiously into its substance, raising up a portion of it in this way, 
and then making an aperture into it. There is little risk of wounding the gut 
in doing this ; for, as the tension of the sac luises from the effusion of fluid into 
it, a layer of this will be interposed between it and the gut. In these cases, the 
fluid sometimes squirts out in a full jet, and occasionally exists in a very con¬ 
siderable quantity. I have seen at least a pint of slightly bloody serum escape 
on opening the sac of an old strangulated inguinal hernia. Most irequently, 
however, there is not more than fi:om half an ounce to an oimcc ; and some¬ 
times the quantity is considerably less than this. Sir James Paget very wisely 
attaches great importance to the character and appearance of the fluid in a 
hernial sac ; if this fluid be clear and transparent, of a yellow tint like serum, 
it is a good sign, as probably no great amount of congestion has taken place. 
If reddened by extravasation of blood, it is an evidence of increased congestion; 
and the deeper the discoloration, the browner, the more muddy the fluid, the 
greater probably has been the change induced in the strangled parts by the 
congestion or inflammation resulting irom the stricture. In some instances 
scarcely any fluid exists ; and then it Ijecomes necessary to proceed with extreme 
caution in opening the sac, as the gut or omentum is applied closely to its 
inner wall. In such cases as these the sac is not unfi-pquently sufficiently 
translucent to enable the Surgeon to see its contents through it: and he 
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should then open it opposite to the omentum, or to any small, mass of iafc 
which he may observe shining through it. The opening having once been 
made into the sac, may be extended by the introduction of a broad director 
(Fig. upon which it is to be slit up to a sufficient extent to allow the- 
examination of its contents. 



Fig, t!7fi.—Broad and narrow Dirnctor on wliich the Sac may be divided. 


Division of the Stricture. —The next point in the operation is the division 
of the stricture ; and this requires considerable care, lest injury be done to the- 
neighbouring parts of importance, or the gut be wounded. Vessels and 
structures in the vicinity of the stricture are avoided by dividing it in a proper- 



direction, in accordance with ordinary anatomical considerations, which will be- 
described when we come to sjjeak of the special forms of rupture. All injury 
to the intestine is prevented by introducing the index finger of the left bntid' 
up to the seat of stricture, insinuating the finger-nail underneath it, and divid¬ 
ing the constri(jtion by means of a hernia-knife, having a very limited cutting, 
edge (Fig. (>77). If a director be used to guide the knife, the intestine will be- 
in considerable danger, as the instrument may Ijo slid under that portion of it. 
which lies beneath the stricture ; 
or the tense gut, curling over the 
side of the groove, may come into 
contact with the edge of the knife. 

These accidents are prevented by 
using the finger as a director, 
and slipping the hernia-knife 
(which should not have quite so 
long a probe - point as those 
usually made) along the palmar Fig. ers -or imiiigtiieHoniia knife, 

surface of the finger, upon its fiat 

side, (as represented in Fig. t>78): the finger serves to keep the bowel out of 
the way, and detects any part that may be interposed between the edge of the 
knife and the stricture. 

During the division of the sti'icture, the protruding portions of intestine- 
Inust be protected from injury by the knife. The operator may spread 
his left hand over them in such a way that they cannot be touched by the- 
edge of the instrument; or they may be protected by an attentive and careM 
assistant. 

In some cases the stricture is so tight that it is at first almost impossible 
to get the - edge of the nail underneath it. The Surgeon, will, however, gene¬ 
rally succeed in doing so, by directing his assistant to draw down the coil of 
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intestine, so as to loosen it, as it were, from nnderneatli the stricture ; he will 
then usually succeed in passing his finger up in the middle of the coil, whei-e 
the mesentery lies. So soon as the blunt end of the hernia-knife has been 
passed under the stricture, its sharp edge must be turned up, and the constric¬ 
tion divided in a proper direction, to a very limited extent, fi-om the one- 
eighth to the quarter of an inch. 

Seduction. —The intestine and omentum, haring been examined, mixst be 
■dealt with according to the condition in which they arc found ; as will be 
described at pp. C-K)—(145, Vol. II. If these structures be sufticiently healthy 
to admit of reduction, the intestine should first of all be replaced. This must lie 
done by pushing it liack Avith as much gentleness as possible, and chiefly by using 
the index-fingei'S. When it has slipped up into the abdomen, the oraentinu must 
be retunied in the ssime wsiy. In reducing the hernial protrusion, after the sac 
lias been laid open, care should lie taken that the margins of this are lirmly 
'held down by means of a pair of forceps ; lest it, together with its contents, be 
returned en masse, the stricture being undivided. After reduction, the Surgeon 
•should pass his finger up into the canal through which the hernia ruts 
•descended, and feel that all is clear. A suture or two should next be applied 
through the lips of the wound, Avith a fcAv cross strips of plaster betAv-een them, 

pad of lint laid over it, and a spica bandage to retain it all in jiroper 
position, and to prevent the protrusion of the hernia again during a fit of 
•coughing or a muscular eftbrt. 1 have, howcA’cr, seen the pressure of the jiad 
•occasion so much A enous liaemorrhage, by producing congestion of the a enons 
tissues in the neighbourhood of the Avound, as to require it to be laid aside, and 
the wound to be simply dressed. About the third or fourth day the sutui’os 
may be remoA'ed, and Avater-dressing applied. If inflammation or suppu¬ 
ration should set in, the part must be Avell poulticed; and care should lie 
taken to leave the most deiiendcut aperture free, as othervrise the pus formed 
in the external incisions may flow back through the internal apcrtiu'e into the 
lieritoneal cavity, and- occasion fatal inflammation. Indeed, I think it desir¬ 
able that union of the lips of the wound after the operation for hernia should 
not take place by the firet intention ; as it not unfrcquently happens Avlien 
this occurs, that the pus and other discharges, not finding a ready outlet, 
may either he diffused between the muscular planes of the abdominal Avail, 
occasioning sloughing and abscess, or, returning into the peritoneal ciu ity, 
may excite inflammation of it—a result which I haA’e more than once seen 
occur. 

The result of the operation for strangulated herujia is greatly influenced by 
the age of the patient; the result being very much more favourable in the 
earlier than in the later iieriods of life. Of 15 consecutive cases operated on 
at UnivfflTsity College Hospital, of which 8 recovered and 7 died, the aA'^eragc age 
of the fatal cases was 28 years greater than that of the successful ones. Obesity, 
also, has a very unfevourable effect. The depth of the wound in fat people 
leads to an accumulation of drainage and exudative fluid from its loosely 
organised fatty walls, Avhich decomposes readily, and soaking into the sub- 
peritoneal cellular tissue, gives rise to low and diffuse cellulitis with sloughing. 

AAer-Trwalaaeiit.—The patient should be kept quiet in bed; a dry hot. 
flannel laid over the abdomen, the leg on the affected side bent over a pillow. 
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and from SO to 40 iH of laudaiinm given. The bowels will probably act iu 
the course of twenty-tour hours ; should they not do so, a castor-oil and gruel 
enema may be thrown up. It is of veiy great importance not to administer 
any pm-gatives in these cases, and to take little heed of the bowels not acting, 
even for three or four days after the operation. If the mechanical obstacles 
have been removed they will be sure to recover their proper action ; though, 
in consequence of the gut having been severely constricted and almost wounded 
by the pressure of the strictiure, it may require to be loft quiet for a few days 
before it can recover its peristaltic action. The administration of pm’gatives, 
by still further irritating it, will increase the risk of inflammation in it, and 
will jirobably do much harm. The patient, of course, must be kept upon the 
simplest and most nnirritating diet—indeed, he should only be allowed barley- 
water and ice for the first day or two, and afterwards some Ijeef-tea ; but no 
solid food must be gi^ en till the bowels have acted, and all risk of peritonitis 
has passed. 

AcciuEJfTS ANJ) MojnincATioxs OS’ TifE OpERATiosr. —The operation having 
been thus described, we have next to consider in detail certain accidents 
attending it, or modifications which may be required ; such as Peritonitis, the 
Management of the Intestine according to its conditions, the Management of 
Adhesions and of the Omentum, Wounds of the Intestine and of Arteries, 
iHloughing of the Sac, Artificial Anus, and Ftecal Fistula. 

Peritonitis after Operation. —The great danger to be apprehended after 
•operations for hcrtiia is the supervention of perilonifis. This may have existed 
before the o])eration, may be impending at the time, or it may bo occasioned, or 
?it all events gi’catly increased, by the necessary wound of the peritoneum. 
Two distinct kinds of peritonitis commonly follow operations for hernia ; the 
active or acute, and the passive or latent. 

Aruir Per'donUu is commonly met with in strong and robust people, other¬ 
wise healthy, w'ho are the subjects of the operation. It presents the ordinary 
symptoms of acute idiopathic inflammation of the abdomen ; there is tender¬ 
ness of a dilfused character, with lancinating pains. The patient lies on his 
back, with his knees drawn up, has an anxious countenance, a quick, hard 
pulse, a dry tongue, and much inflammatory fever; the respiration is prin- 
xnpally thoracic, and tympanites soon comes on. The bowels are usually con¬ 
stipated, though sometimes irritated. The Treatment of this form of herniary 
peritonitis is best cjouducted by the administration of opium, either alone or in 
•combination with calomel. A pill containing gr. j of opium may l)e given 
every fourth or sixth hour. If the patient is young and strong, gr. j of calomel 
should be added, and leeches, followed by hot fomentations, applied to the 
iibdomen, and the patient confined to barley-water, milk, and ice. When the in¬ 
flammatory action is subdued, the constipation which is occasioned by it will 
be relieved without the necessity of administering any purgatives. The 
tympanites may best be removed by turpentine enemata, and any lurking 
tenderness by the application of blisters. 

- Latent or Pasmve Peritonitu appears to be of a diffused or erysipelatous 
■character. It chiefly occurs in old people, or in weakly subjects, and is 
especially apt to follow upon inflammation of the omentum and its consequent 
■suppuration; or it may occur in consequence of the extension of diseased 
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action from the cutaneous wound,, and in other cases from the morbid condi¬ 
tion induced by the strangulated gut. In hospital patients especially, in whom 
all disease is apt to assume a low character, this inflammation is peculiarly 
liable to occur. In some instances, it sets in without the appearance of any 
marked local symptoms of inflammation, such as pain or uneasiness in the 
abdomen ; but, two or three days after the operation, the patient becomes 
depressed, with a quick and weak pulse, an anxious countenance, a tumid and 
tympanitic aMomen, and rapid sinking of strength. ' In the majority of cases, 
however, some of the ordinary local signs of peritonitis arc present. After 
death, the abdominal cavity will be found to contain a quantity of turbid 
serous fluid mixed with flakes of lymph ; in many instances in such quantity 
as to give it a puriform appearance, and not unfrequently matting together 
the coils of intestine. In the Treatment, it is necessary to support the patient, 
and in some instances even to sidminister stimulants, such as ammonia, the 
brandy-and-egg mixture, «&c. Depleting measures of all kinds are quite inad¬ 
missible : and, indeed, the,remedy that offers the most prospect of benefit to 
the patient is opium, in full doses, one grain being given every third or fourth 
hour until some effect is produced upon the constitution. Opium not only 
acts as an useful stimulant in these cases, but has a tendency to allay tho 
increased vasexflar action. At the same time, a blister to the abdomen, dressed 
with mercurial ointment, may be advantageously employed ; and turpentine- 
enemata may be administered, with the view of removing the tympanites, which 
is a source of much distress to the patient. 

KEanagement of Congested Intestine.— The condition in which the- 
contents of the sac arc found in a case of hernia, determines greatly the course 
which the Surgeon should pursue after the division of the stricture. Most 
frequently the intestine is deeply congested, being of a reddish purple, a claret, 
or chocolate colour. This congested state must not bo confounded with gan¬ 
grene of the part—a mistake which might happen if the Surgeon were to 
content himself with judging of its condition by tho colour. However dark 
this may be, the gut cannot be said to be gangrenous so long iis it ia 
polished and firm, free from putrescent odour, and without a greenish tinge. 
In cases in which there is much doubt as to whether its vitality continues 
or not, it has been proposed to scarify its surface lightly with the point of 
a lancet. If blood flow from the punctures, this may be taken as a proof 
of the continuance of the vitality of the part. Such a juocedm'e as this, 
however, is certainly attended by some degree of danger, and can seldom- 
be required. 

When the intestine is merely congested, however deeply this may be, the- 
rule is, that it should be returned into the cavity of the abdomen in the hope- 
of its ultimately recovering itself. This it will generally do if it have not been 
too much handled after the sac has been opened ; but in some cases it will 
slough a few days after it has been reduced, and, the fseces being discharged 
through the wound, a faecal fistula will be formed; this may happen as late as 
the eighth or tenth day after the operation. 

of Tightly Constricted Intestine. —^When the intestine 
has been very tightly nipj^d by a sharp-edged stricture, so that a deep sulcus 
or depression is left upon it, it seldom recovers itself, whether the whole of the 
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coil of gut have been thus affected, or the constriction have been limited to a 

small portion of the diameter of the intestine. It is remarkable how very 

quickly changes which are incompatible with life may ensue in a portion of gut 

that has been very tightly strangulated. I have known a coil of intestine, that 

had been but eiglit hours strangulated , 

before the operation was performed, so ‘ 

tightly constricted as not to regain its 

vitality after reduction (Fig. 679). In 

such cases the patient usually dies of 

peritonitis in the coui’se of a few days, £ -sf 

without the bowels having acted, all ^ 

been annihilated at the injured point. 

On examination after death, the con- 
stricted intestine nail be found to pro- 
sent all the appearances of ganrjrenp A^fi \ng 
of a black or ashy-grey colour, without 
having any flo(;cuIi of lymph deposited 

-, ,1 FiK. orp.—CJaiijiinni! (If Iiitestino from 

upon its surface, though these may strauguiatiou. 

be in abundance in the neighbouring 

parts. From the very unfavourable result of those cases in which there has 
been very tight nipping of the protruded bowel, a very cautious prognosis 
should be given ; and, in reducing the gut after the division of the stric¬ 
ture, Cine should be taken not to push it far back into tlio abdomen, but 
to leave it near the inner ring ; so that, in the event of its ultimately giving 
way, there may be less risk of feculent extravasation. In those cases in 
which the ni])ping has been very severe, the sulcus being distinctly marked, 
and the intestine excessively dark and congested, though not actually gan¬ 
grenous, it would, I think, be better, after dividing the stricture, to leave 
the gut outside the ring than to return it; the reduction of intestine in 
this state being ahnost invariably followed by fatal peritonitis. 

It is iinjiortant to observe that although intestine, which has been so 
severely nipped as this, nniy not bo able to recover its vitality, and will fall 
into a state of gangrene after being reduced, yet it does not, at the time of 
its exposure, present the characters of putrescence ; there is no fetor, no 
green or pulpy aiipearancc, no loss of polish, nor separation of peritoneum; 
it is simply of a dark purple or morone colour, and that it has been tightly 
nipped is evident from the sulcus upon it. There are no signs of gangrene, 
simply because suflRcient time has not elapsed for putrefaction to set in. As, 
when a pile or naovus has been tied, though vitality be extinct in the part, 
which is swollen and purple, some time must elapse before signs of putrescence 
manifest themselves, so it may be with a strictured gut which may have lost 
its vitality ; and it should be treated as mortified intestine, though there be no 
sign of putridity about it. 

Manag ement of Gangrenous Intestine. —When the intestine is actually 
gangrenoM, the integuments covering the tumoxir will be infiltrated, brawny, 
and duskily congested, and the structures immediately overlying the sac 
matted together ; the sac will contain fetid dark-coloured senim or pus ; and 
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tlie softened, lacerable, or pulpy look of the protruded part, its loss of lustre, 
and peculiar greenish-black or dark-grey colour, wiU cause the nature of the 
mischief to be readily recognised. In the majority of cases there will be much 
constitutional depression, and clammy skin, tympanitic abdomen, and brown or 
black tongue ; but in some instances I have known all these symptoms to be 
absent, and the condition of the patient to present no very unfavourable state. 
Some difference of opinion exists as to the proper line of practice to be adopted 
in such cases. Travers and Lawrence seem to think that the division of the 
stricture is unnecessary, or may even be injurious ; whilst Dupuytren, A. 
Cooper, and Key (with whom I concur), advise that it should be done : that 
the stricture should be divided in the usual way ; that a free incision should 
then be made into the protruded portion of bowel, which must bo left unre¬ 
duced, so as to allow the escape of finoes ; and the wound left open and covered 
by a poultice. In this way an artificial anus will necessarily bo formed, through 
which the feculent matter finds exit. The gut in the vicinity of the stricture 
is retained in situ by masses of plastic matter, which prevent the peritoneal 
cavity from being opened. If the intestine should already have given way 
before the operation is performed, the stricture must be divided, and the part 
then left imreduced, care being taken to interfere as little as possible with any 
adhesions or comiections lying inside the neck of the sac ; though I fully 
agree with Key, in tliinking that the danger of disturbing them has been 
exaggerated. 

When a small portion of the bowel only is gangrenous, the better plan is to 
return it just beyond the mouth of the sac, without laying it open ; but it 
should not be pushed any distance into the caAuty of the abdomen ; the pres¬ 
sure of the suiTounding parts will prevent extravasation. When the slough 
separates, it will probably be dis(;harged into the cavity of the intestine ; and 
the aperture resulting will be closed by the adhesions that extend between its 
margin and the abdominal, wall. 

Management of Adhesions. —This varies according to the condition of 
the bowel, and the nature and situation of the bands. As has just been 
remarked, if gangrene be present, especial care must be taken not to disturb 
any connections that have been formed about the neck of the sac, and which 
constitute the most effectual barrier against feculent extravasation. When the 
adhesions are recent, consisting merely of plastic matter, in whatever situation 
they exist, they may readily be broken down with the finger or the handle of 
the scalpel, and the parts then returned. When of old standing, and dense, 
they must be dealt with according to their connections. Most frequently these 
adhesions occur in the shape of thickened bands, situated within and stretching 
across the neck of the sac. In other cases, they may be found either as fila¬ 
mentous bands, or as broad attachments connecting the sac with its contents, 
and perhaps tying these together. When of a narrow and constricted form, 
and more particularly when seated in the neck of the sac, or stretching like 
bridles across its interior, they may readily be divided by a probe-pointed 
bistoury, or the hernia-knife. If they consist of broad attachments, they 
may be dissected away, by a little careful manipulation, from the parts in 
the inside of the sac j though, if the adhesions be veiy extensive and of 
old standing, it may sometimes be more prudent to dissect away that por- 
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tion of fclic sac which is in connection with them, or even to leave them 
untouched, and the adherent intestine or omentum unreduced rather than 
to endeavour to separate them. They may, however, attach themselves in 
such situations that it becomes necessary to di\'idc them ; thus I have, in 
a case of congenital hernia, found it necessary to dissect away some very 
extensive and widely spread adhesions that had formed between the 
omentum and the testicle, and indeed had almost completely euA'eloped that 
•organ. 

Internal Adlwsions between the omentum and intestine or mesentery occa¬ 
sionally exist, consisting usually of rather firm bands stretching across from 
one part to the other, sometimes connected with the inner wall of the sac, but 
in other cases confined to its contents. As these bands may constitute the real 
stricture, continuing to strangulate the gut after the division of the structures 
outside and in the neck of the sac, they must necessarily be divided. This 
operation requires great ciire, lest the neighbouring intestine be wounded, lb 
is Ijest done by passing a director underneath, and cutting the bands through 
with a probe-pointed bistoury ; or if this cannot be done on account of their 
connections, they must be seized with forceps, and carefully dissected off the 
gut. In a case of hu*ge inguinal hernia, containing both gut and omentum, on 
which I operated some years ago, I found, after dividing the stricture, and 
taking hold of the omentum in order to push back the intesCixie, that this could 
not be reduced. On searching for the cause of difficulty, and drawing the 
mass wefl dowi], I found high uj), in the ]iart (ioiresponding to the neck of the 
sac, a narrow' band, like a piece of whiiK:;ord, stretching across from the 
omentum to the mesentery mul firmly tying doAvn the gut. On dissecting this 
carolully tluough, the constricted portion of intestine subjacent to it sprang up 
to its lull di.amcter, all constriction being removed, and Avas then very readily 
rediAced. 

Management of Omentnm. —llic omcnhmi may require to be treated 
in one o( three AA'ays : 1. It may be returned ; g. It may be left in the 
sac ; Ji. It may be cut olf. The method of treatment must vary according 
to the state in which the omentum is found. If it be small in quantity, 
hetilthy in character though congested, and ap])arently iccently pi'otruded, 
not having undergone those changes that occur in it Avhen it has been a 
long time in a hernial sac, it should be reduced after the intestine has been 
put back. 

If, however, its mass be Anry large, if it be hypertrophied, indurated, or 
otherwise altered in structure, or if it be closely adherent to the sac, at the 
same time that it is congested. Surgeons are agreed that it should not be 
retiirned into the abdominal cavity ; as inflammation of it, Epiploitis, will 
pro a,b y set hi and terminate fatally Avith effusion into the peritoneal sac. So 

so, 1 t e omentum be in large quantity, and hav e become inflamed in the 
sac. It should not be returned ; as the inflammation in it is very apt to run on 
o a 'ihd of sloughy condition of the whole mass. If gangrenous, it should 
certain y not be reduced. When simply hypertrophied and adherent to the 
sac, but A^thout evidence of inflammation, it may be left in the sac ; but, in 
many of the cases of hypertrophied, and in all cases of inflamed or gangrenous 
omentum, the best practice consists in cutting off the mass, as recommended 
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by Sir Ai Cooper and Lawrence. If it be .left in the sac, inflammation or 
sloughing of it will occur, and the patient can derive no corresponding advan¬ 
tage to the dangef he will consequently run. Excision of the mass may be 
done in two ways, either by seizing and cutting it off at a level with the 
external ring, or by first inclosing the neck of the mass in a small whipcord 
ligature, and then cutting it off below this. If the first method be employed, 
the arteries of the stump, which are sometimes rather numerous, are apt to 
bleed freely : they must be tied singly by fine ligatures, which should be left 
hanging out of the wound. There is often, however, a tendency to the retrac¬ 
tion of the stump of the omentum into the abdominal cavity ; in which case 
the ligatures, dropping into the pcritoneimi, and acting as setons, may become 
sources of great irritation : in order to prevent this, the better plan is to knot 
them together, and to fix their ends by a piece of plaster upon the forepart of 
the abdomen. The second plan consists in drawing down the mass of omen¬ 
tum, passing a strong double whipcord ligature through its neck, tying this 
securely on each side, and then cutting off the Avhole of the mass below tlie 
ligature. I have for many years employed it with excellent effect, and indeed 
now generally prefer it to the method just described, over which it possesses 
the advantages of freedom from hsemorrhage and impossibility of deep retrac¬ 
tion of the cut edge of the omentum into the cavity of the abdomen, provided 
moderate traction bo kept up in the ligatures. The constricted stiunp of 
omentum sloughs away in a few days, and separates with the ligature. When 
this practice is adopted, the wound should not be closed, but mixst bo lightly 
poulticed. Should it be preferred to do this operation antiseptically, the 
omentum may be tied with catgut ligatures cut short, a drainage-tube intro¬ 
duced, and the usual antiseptic dressings applied. The quantity of omentum 
that is cut off varies considerably ; the mass removed usually weighs from 
four to six ounces, but in some instances it may amount to a pound or 
more. 

Sacs or Aperhires are occasionally formed in the omentum, in which a 
knuckle of intestine may become enveloped, or by the margins of which it 
may be strangulated. These enveloixes of omentxxm around the gut, which 
have been especially described by P. Hewett, may occur in all kinds of heniia, 
at least in the inguinal, the femoral, and the umbilical, and sometimes acquire 
a large size, completely shutting in the gut. They appear to be formed in 
some cases at lesist by the adhesion of the opposite edges of floating layers of 
omentum around a piece of intestine, which thus becomes included. It is of 
importance to bear in mind the possibility of their existence, and in all cases 
to unravel the omentum before removing it, lest it contain a knuckle of intes¬ 
tine, which might be wounded in the operation. 

Cysts, usually containing pellucid serous fluid, straw-coloured or reddened, 
though sometimes they are fiUed with blood, are occasionally met with in the 
omentum. They appear to be formed in the same way as the sacs containing 
intestine just described, except that they are inclosed on all sides, their 
serous contents being merely exudations from the peritoneal lining of the cyst. 
They are globular, elastic, and closely resemble in form a knuckle of intestine, 
occasioning not a little embarrassment to the Surgeon : by a careftil examina¬ 
tion and unravelling, however, of the omentum, their true nature will be made 
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out ; their fluid contents may then be discharged, and the omentum dealt with 
according to the rules already given. 

Wounds of the Intestine may accidentally occur at two periods of the 
operation ; either from the Surgeon cutting too freely down upon the sac, and 
opening this before he is aware of what he is about; or else, at the time of 
the division of the stricture, from a portion of the gut which lies beneath it 
getting into the way of the edge of the knife, and being nicked by it. The 
first kind of accident can only happen from a certain degree of carelessness ; 
but it is not always so easy to avoid wounding the gut, Avheu the stricture is so 
tight that the finger-nail cannot be slipped under it as a guide to the hernia- 
knife. In cases of this kind, a very narrow director must be used ; and this 
is a most dangerous instrument, as, in passing it deeply out of sight under the 
tight stricture, a small ijortion of the gut may curl up over its side into the 
groove, and thus become notched by the knife as this is slid along it. This 
accident has happened to the best and most careful Surgeons. Lawrence 
relates two cases that occurred to him ; and Sir A. Cooper, Cloquet, Jobert, 
and Liston have all met with it. It may be known to have ocemred by the 
bubbling up of a small quantity of flatus and liquid iieces from the bottom of 
the incision. The treatment of a Avound of the gut must depend upon its 
size. When it is very small, rather resembling a puncture than a cut, the 
j)ractico recommended by Sir A. Cooper should be adopted ; viz., to seize the 
margins of the incision with a pair of forceps, and to tie a fine silk thread 
tightly round them, the ends of Avhich should then be cut off, and the gut 
returned into the abdominal caAity. Such a proceeding as this does not appear 
to give rise to much, if to any, increase of danger. In a case that occurred 
to me many years ago at the Hospital, in which, owing to the excessive tight¬ 
ness of the stricture, a very narroAV director only could be passed under it, the 
gut immediately above it Avas notched and opened by a kind of punctured 
Avound ; this was tied up in the Avay mentioned, and after the death of the 
patient, which took place on the fourth day after the operation from gangrene 
of the strangulated portion of boAvel, the silk ligatm-e A\^as found to be com¬ 
pletely enveloped in a plug of plastic matter. If the Avound be of larger size, 
it must be closed by the glovers’ stitch. 

Wound of one of the Arteries in the neighbom’hood of the sac may 
occur during the division of the stricture, cither in consequence of some 
anomaly in the distribution of the vessel, or from the Sm'geon dividing the 
parts in a Avrong direction. This accident usually liappens to the epigastric 
or to the obturator artery ; and Lawrence has collected fourteen recorded 
cases in which it occurred. The result in these has been very various ; in 
some the patients have died ; in others, after much loss of blood, and conse¬ 
quent faintness, the bleeding ceased spontaneously. The proper Treatment 
would certainly consist in cutting doAvn upon and securing the bleeding vessel. 
In the event of the Surgeon operating on a case of hernia, Avithout having 
been able previously to satisfy himself as to its precise character, or if from 
any cause, in dividing the stricture, he have reason to dread the proximity of 
an artery, he may safely and readily diAude the constriction Avith a knife that 
would not easily cut an artery ; and he will find, if he blunt the edge of his 
hernia-knife by dra-wing’it over the back of the scalpel, that it Avill still be 
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keen enough to relieve the strangulation, whilst it will ptish before it any 
artery that may happen to be in the way. 

Slongliiiig of the 8ac is of rare occurrence, and, when it happens, is 
commonly attended by fatal results ; it is not, however, necessarily so. It has 
twice happened in my practice ; and in both cases the patient recovered. In 
an old woman on whom I operated for femoral hernia of very large size, 
the sac sloughed away, exposing nearly the ^vhole of Scarpa’s triangle 
with almost as nyich distinctness as if it had been dissected ; but, although 
in much danger for a time from an acute attack of peritonitis, she ultimately 
recovered. 

Artificial Anns and Fsacal Fistula. —IVlien an aperture exists in the 
bowel by which the whole of the intestinal contents escape externally, the 
condition is denominated an artificial anus. When but a small portion so 
escapes, the greater part finding its way through the natural anus, a fmcal 
fistula is said to exist. The quantity of feculent discharge necessarily depends 
upon the extent of destruction of the intestinal coats ; and its character on 
the part of the gut that is injured. The escape takes place involuntarily, and 
is usually continuous. 

This condition may occur in several ways. Thus tlie gut may be acci¬ 
dentally wounded during the operation, and the fa3ccs may afterwards continue 
to be discharged through the aperture so made; or it may have been gaii- 
grenous, and have given way into the sac before the opqution; or the Simgeon. 
may have intentionally laid open a gangrenous portion of intestine, so as to- 
facilitate the escape of the faeces. In some cases in which the bowel has been, 
severely nipped, and is dark and congested, though it have not actually fallen 
into a state of gangi-ene, it may not be able to recover itself after its return 
into the abdominal cavity, but will give way in the course of three, foim, six, 
or even ten days after the operation. In these cases, a small quantity of fecu¬ 
lent matter is first observed in the dressings; and gradually a greater discharge 
appears, until at last the fistulous opening is completely established. In such 
cases, it is of importance to observe that, although the bowel gives way 
within the peritoneal cavity, the fajces do not become extravasated into this, 
but escape externally. This important circumstance is owing to the fact of 
the portion of the bowel that is nipped losing its peristaltic action, and 
consequently remaining where it is put back ; the parts in the neighbourhood 
inflaming, throwing out lymph, and becoming consolidated to each other 
and to the parietal peritoneum, so as to include the gangrenous portion of 
'the gut, and completely to circtunscribc it. It is consequently of great 
importance, in cases of this kind, not in any wny to' disturb the adhesions 
that have formed between the sides of the aperture in the gut and the neck 
of the sac. 

The Paihologrj of Artificial Anus is commonly as follows. The edges of the 
aperture in the gut are glued by plastic matter to the abdominal wall; and 
whether the whole or a portion only of the calibre of the intestine be destroyed, 
the apertures of the upper and lower end, though at first lying almost in a 
continuous line, soon unite at a more or less acute angle. These are at first 
suliiiar, in size, and present no material differences in shape or appearance : as 
the’dise^ becomes more chronic, they gradually alter in their characters ; the 
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lower aperture, being no longer used for the transmission of feces, gradually 
becomes narrower, until at last it may be almost completely obliterated ; 
whilst the upper portion of intestine becomes dilated in consequence of 
there being Usually some slight obstruction to the outward passage of the 
feces. The mesenteric portion, opposite the aperture, becomes drawn out 
into a kind of prolongation or spur, the full importance of which was first 
pointed out by Dupuytrcn. This spur-like process projects between the two 
apertures, and, being deflected by the passage of the feces, has at last a 
tendency to act as a kind of Talvc, and thus to occlude thie orifice into tho| 
lower portion of the gut. The integuments in the neighbourhood of such^ 
an aperture as this usually become irritated, inflamed, and excoriated, from 
the constant passage of the feces over them. In some cases, the mucous 
membrane lining the edges becomes everted, and pouting; and, in others, 
a true prolapse takes place, large portions of the membrane protruding. 
An artificial anus fully formed in this way never undergoes spontaneous 
cure. Besides this, which is the ordinary fonn of artificial anus, we must, I 
think, recognise at least two other varieties, both of which I have met in prac¬ 
tice. In one of these, the angle formed by the gut is adherent to the upper 
extremity of the sac which has been returned, and thus lies at some distance 
from the surface, so that the fecal matter traverses a long canal before it 
reaches the external aperture. In the other variety the angle of the gut is 
fixed at a higher poiq| within the abdomen, and the fteces their w'ay out 
through a channel bounded by agglutinated coils of intestine and layers of 
lymph. In both of these forms, there is a considerable distance b^ween 
the external opening and the aperture in the gut. Thus, then, there are 
three forms of artificial anus, differing from one another according to the 
situation of the angle of the gut in relation ,to the external opening and to its 
coimections. 

When a Fcbcal Fistula has formed, the condition of parts is somewhat dif¬ 
ferent. The aperture in the intestine consists of merely a small perforation in 
its coats, unattended by any considerable loss of substance, through which a 
quantity of thin fluid and feculent matter exudes, giving rise to a good deal of 
irritation of neighbouring structures. In some cases, there are several apertures 
communicating with the gut, and extending through the skin. Fistulous 
openings of this kind not unfrcquently undergo spontaneous cure after existing 
for a few weeks or months. 

Treatment .—If the aperture be merely a small one, with a narrow fistula 
leading into the gut, the chief inconvenience suffered by the patient often'arises 
from the irritation of ■ the skin around the opening by the continued moisture 
of the feculent matter. In such cases the skin should be protected by means of 
zinc ointment, spread on lint; and the patient should wear a pad to restrain 
the discharge. By the pressure of this pad the aperture may sometimes be 
made to close. In other cases, the occasional application of the galvanic 
^utery or of a red-hot wire will induce contraction of its edges j and in other 
instance, again, a pl^tic operation of some kind may be required. But I 
confess I have not usually seen much advantage result from such operations, 
which are often followed by erysipelas. As the existence of an artificial anus, 
by interfering with nutrition, commonly gives rise to considerable emaciation. 
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it becomes necessary to support the patient’s strength by a sufficient quantity 
of good and nourishing food ; this is of greater consequence the higher the 
fistiila is, as the interference with the earlier stages of the digestive process, 
and the loss of nutritive material by the discharge of the chyme, is propor¬ 
tionally great. Spontaneous cure will occasionally take place, even though a 
perfect artificial anus exist. In a case under my care at the Hospital, a whole 
knuckle of intestine was gangrenous, and sloughed aAvay, leading an artificial 
anus, which discharged the greater part of the intestinal contents, but gradually 
contracted and closed without any local application or treatment beyond 
attention to cleanliness. 

If the aperture become a permanent artificial anus, sui’gical means must, 
if possible, be adopted in order to effect a cure. In accomplishing this, 
two important indications have to be fulfilled; the first is to diminish or 
destroy the projecting valvular or spur-like iwocess, and thus to re-establish 
the continuity of the canal; and, after this has been done, the external 
wound may be closed, by paring its edges, and bringing them together with 
hare-lip pins. 

The first object is best accomplished by Hupuytren’s vnferoiome (Fig. (>80); 
this consists of an instrument something like a pair of scissors, with blunt but 
serrated blades, w'hich may be brought together by acting upon a screw that 
traverses its handle. One blade of the instrument (a) is passed into the upper, 
the other (&) into the lower portion of the intestine ; they are then approxi¬ 
mated slowly, and fixed by means of the screw in such a way as to compress on 
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each'side the spur-hke process (Fig. 681). Very gradually, day by day, this 
screw is tightened so as to induce sloughing of this projection, and cohesion of 
its serous surfaces. As this action goes on, the irritation caused by the instru¬ 
ment will occasion plastic matter to be thrown out in the angle formed by the 
intestine, so that the peritoneum and mesentery become consolidated, and all 
opening into the peritoneal cavity is avoided. Should.the spur-like process be 
aoddentally cut through before the lymph is thrown out in sufficient quantity, 
the peritoneum would be opened, and death would probably ensue; hence 
the necessity for caution in this procedure. So soon as the blades of the 
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instnunent have come into contact, and the spur-like process has consequently 
sloughed away, the great obstacle to the closure of the artificial anus will 
be removed ; and the continuity of the canal being thus re-established, its 
lips may be pared and brought together by hare-hp pins and sutures. In 
some cases, from the length of time that has elapsed—many years, possibly 
—the fistula continues permanently patent, and no treatment is available 
for its closure. Its existence is not incompatible with good general health. 
I have had two cases under my constant observation, in one of which, that 
of a woman about fifty years of age, the whole of the intestinal contents have 
been discharged for four years through an aperture of the umbilicus, in 
consequence of the sloughing away of a large coil of intestine in an umbilical 
hernia ; and another case is a lady more than eighty, who has for upwards of 
thirty years had a fiecal fistula in the right groin, consequent on an operation 
for femoral hernia. 

Oi'ERATiON ‘W'lTHOUT OPENING THE Sac. —The possibility of removing the 
stricture in strangulated hernia without laying the sac open, naturally sug¬ 
gested itself when it was known that in many cases the stricture W'as seated 
in the tendinous and areolar tissues outside the neck of the sac, and that, when 
these were divided, the protrusion was readily reduced. This operation was 
performed by Petit as long ago as 1718, but was seldom practised until it was 
revived of late years by Aston Key and Luke. The great advantage sought 
to be gained by this operation is that, as the peritoneum is not interfered with 
nor its cavity opened, the risk from peritonitis will be proportionately lessened. 
The wound made by the operation being altogether superficial, and the sac 
not opened, its risk has been compared to that of the taxis, with the addition 
of that which would result from a superficial wound. This argument would 
be conclusive in favour of the operation without opening the sac, if it could 
be shown that, in aU cases of strangulated hernia, peritonitis is occasioned by 
interfering with the peritoneal cavity ; it must, however, be admitted, even by 
the keenest advocates of Petit’s operation, that this is not the case. But there 
is this additional element of risk : that it is the taxis practised on a hernia 
that has been so tightly strangled that reduction is impossible without 
operation, and in which, consequently, the parts that constitute the hernial 
protrusion are infinitely more congested, inflamed, and deteriorated in struc¬ 
ture than are those in which reduction by the simple taxis without opera¬ 
tion to divide the stricture is possible. In many instances the inflammation 
exists before any operation is performed, being evidently produced by the 
stricture of and consequent injury to the gut. But it cannot, with fairness 
be argued that, though the peritonitis may exist before the operation, the 
incmon of the peritoneal cavity does not increase it; even in healthy persons, 
laying open the abdomen, handling the gut and omentum, and pushing the 
fingers into the peritoneal sac, would always be followed by intense, often 
by fatal, peritonitis. It is only reasonable to believe that the same proce¬ 
dures in an already inflamed peritoneum would be followed by equally 
disasfrous results. 

That the opening made into the cavity of the abdomen in reality adds to the 
frequency of the peritonitis, cannot, I think, be doubted by any Surgeon. It 
not unfrequently happens in strangulated hernia, that no sign of peritoneal 
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inflammation sets in until one or two days after the operation is performed; and 
then it occurs evidently as the result of this procedure. That the fatality of 
the peritonitis, even if existing before any operation ])e practised, must be greatly 
increased by interference with the serous sac, is evident from the fact already 
mentioned, that death very rarely occura (not more than once in many hundred 
cases) after the reduction of a strangulated hernia by the taxis. Fully admitting, 
therefore, that in many cases the peritonitis exists before the operation, and is 
occasioned by causes independent of it; it is, I think, impossible to deny that 
the inflammation is frequently directly occasioned by opening the peritoneal 
cavity, and handling the viscera ; and that, when already existing, its fatality 
must be greatly increased by this procedure. In fact, there are two causes for 
peritonitis in cases of operated strangulated hernia—^viz., the constriction of 
the stricture, and the wound of the peritoneum. That form of peritonitis which 
arises from the pressure of the stricture is equally liable to hapj^n, whether 
Petit’s operation or that by opening the sac be practised, and often precedes 
the operation ; whilst the peritonitis which arises from wound of the serous 
membrane does not occur in Petit’s operation, but is necessarily confined to 
that in which the sac is opened. 

There are, however, two objections that may be urged against Petit’s opera¬ 
tion with more justice than that it does not tend to prevent the occurrence of 
peritonitis. The first is that, if the intestine be not seen, it may sometimes be 
returned in a gangrenous condition ; and the second, that the gut may possibly 
be returned stiH strangled by bands of adhesion, or by inclusion in an omental 
aperture. With regard to the first objection, it maybe stated that, if the intes¬ 
tine be in a gangrenous state, there will usually be some evidence of this, either 
in the change that has taken place in the general symptoms of the patient, or 
in the condition of the sac and its coverings, which will enable the Surgeon to 
guess at the condition of the enclosed parts, and will of course induce him to 
expose them fully and examine them thoroughly. This objection, however, 
cannot apply to those cases in which the strangulation has only existed for a 
time that would be insufficient to allow the occurrence of gangrene, and does 
not therefore oppose the performance of Petit’s operation in recent cases of 
strangulation. With regard to the occurrence of internal strangulation, it is 
excessively rare ; and when it does occur, it still more rarely happens, whether 
the strangulation be effected by bands of adhesion or by an aperture in the 
omentum, that the parts can be returned without opening the sac, adhesions 
usually existing also between this structure and its contents. But the best 
answer to the objections against the operation without opening the sac, are the 
results that have followed this practice. Luke, who has had great experience 
on this subject, states that he has operated in 84 cases of hernia. In 25 of 
these the sac was opened; in 59 the sac remained unopened. Of the 25 in 
which it was opened, 8 died ; whilst, of the 59 in which Petit’s operation was 
performed, only 7 died. If to Luke’s cases we add those reported by N. Ward, 
we shall find 8C deaths in 158 cases of Petit’s operation. That the ordinary 
operation, indeed, of opening the sac, is an exceedingly fatal one, is well known 
to all hospital Surgeons, and is fully proved by suj^cal statistics. Of 77 opera¬ 
tions for hernia, reported by Sir A. Cooper, 86 proved fatal j and of 545 cases 
recorded in the Journals, and collected by Turner, 260 are reported to have 
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died. The result, therefore, of Luke’s operations is most favourable, when 
contrasted with those in which the sac was opened. 

The operation without opening the sac may be practised in all forms of 
hernia, but is much more readily done in some varieties of the disease than in 
others. It is especially applicable in cases of femoral hernia, in which the 
stricture is commonly outside the sac, as will be mentioned when speaking of 
that form of the diseswe. Of 31 cases of femoral hernia, operated on by Luke, 
the sac required to be opened in 7 only. In inguinal hernia it is not so easy 
to perform Petit’s operation ; indeed, in the majority of cases the Surgeon will 
fail to remove the stricture in this way. This is owing to the constriction 
being usually seated in the neck of the sac, and is especially observable in con¬ 
genital hernia. Of 20 inguinal heniim operated on by Luke, the sac required 
to be opened in 18 instances. 

For the various reasons that have been mentioned, I am decidedly of opinion 
that this operation should always be attempted, in preference to the ordinary 
one of opening the sac, in those cases in which tlie hernia, not having been long 
strangulated, presents no sign of the occurrence of gangrene in it, and more 
especially when it is femoral or umbilical. Even if the Surgeon fail in com¬ 
pleting Petit’s operation, iii consequence of the incorporation of the stricture in 
the neck of the sac, or the constriction of this part, no harm can have resulted y 
for the sac, after being exposed, insiy at any time be opened in the ordinary 
way, and the operation completed by dividing the stricture from within. 

When the hernia is of large size and irreducible, it is of especial importance 
to avoid opening the sac. If it be opened, the contents will inflame, and fatal 
peritonitis commonly ensues.. In these cases, as Luke has pointed out, it 
rarely hapjjens that the old inherent parts are seriously strangulated, but the 
whole mischief seems to be occasioned and to be received by the new protrusion 
that has taken place, and that gives rise to the tension; and if this can be 
liberated and reduced, the Surgeon has done all that need be accomplished. 
The evidence of the reduction of the recent protrusion, although the old adherent 
and irreducible hernia be left, is usually sufficiently obvious ; the portion of gut 
returning wth a slip and a gurgle, with considerable diminution in the general 
tension of the tumour, 

* Operation. —^With regard to the mode of performing Petit’s operation little 
need be said here, as it is precisely identical with the steps of the other operation 
up to the period of the exposure of the sac; except that, when it is not intended 
to open this, the incisions should be carried more directly over its neck. The 
stricture, if situated outside the sac, will then be found either in some of the 
tendinous structures surroimding it, or else in the subserous areolar tissue lying 
upon it. After the division of the constricting bands in this situation, by 
means of d probe-pointed knife carried underneath them, or by dissecting down 
upon them, an attempt at the taxis may be made by compressing the tumour 
in the tisual way, at the same time that its neck is steadied by the fingers of 
the left hand. If the contents can be reduced, the incision in the superficial 
structures is brought together by a few strips of plaster, over which a pad and 
bandage may be ap^ed. Should peritonitis come on, as the result of the 
st^guktion, it must be treated in the usual way. If, after the Surgeon has 
fairly divided all the structures outside the sac, he find still that the return of 
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the I'.emia is prevented by some constriction in its neck, it will be necessary to 
lay this open and divide the constriction in the usual way. 

Reduction in Mass. —The reduction of the hernia in mass consists in the 
return of the sac and its contents into the abdomen still in a state of strangu¬ 
lation. When it is said that the parts are returned into the abdomen, it must 
not be understood that they are pushed back into its cavity, but that the 
external protrusion is caused to disappear by being pushed into the subserous 
areolar tissue behind and underneath the parietal peritoneum, between it and 
the abdominal muscles. This remarkable accident, which was first described 
by the French Surgeons of the last century, received but little notice from 
practitioners in this coimtry until attention was drawn to it by Imkc, by whom 
its pathology has been carefully studied. Birkett, who has also investigated 
this condition with much care, is of opinion that the sac is not tom from its 
cormections in the scrotum or canal, and pushed back, but that it is ruptured, 
usually at its posterior part at its neck, and that thus the contents*of the sac 
are forced through this rent into the subperitoneiil areolar tissue ; whilst the 
mouth of the sac, still constricting the hernia, and thus keeping it in a state 
of strangulation, is pushed back from the internal ring. It appears to me that 
both explanations are correct, and that Ave must admit two fonns of reduction 
in mjjss ; the sac being pushed back intact in a state of strangulation, in one 
forai, as described by ljuke j Athilst in the other, as obseiwcd by Bix'kctt, the 
sac is ruptured, and the hernia, strangulated by the displaced mouth of the sac, 
is forced out through the rent. 

Causes .—The reduction in mass has been far more frequently observed in 
cases of inguinal than in those of any of the other varieties of hernia. It has 
been met uith in femoral hei’uige, but very rarely, and, so far as 1 know, not in 
iuiy other form of the disease. This comparative frequency of its occurrence 
in inguinal hernia) is doubtless due to their large size, and loose areolar con¬ 
nections. The accident has more often occiurcd from the patient’s own efforts 
at reducing a strangulated hernia, than from those of the Surgeon. It is a 
remarkable fact that, in most of the instances in which it has occurred, only a 
very slight degree of force apixsars to have been employed in the reduction of 
the tumour ; and the accident would seem to have resulted from the adhesions 
between the sac and the neighbouring parts being much weaker than natural, 
so that a moderate degree of force caused the whole to slip through the canal. 
It may, however, occur from the Surgeon’s efforts, if these be too forcible or 
long continued. 

Symptoms .—The symptoms indicative of this accident are constitutional 
and local. The constitutional symptoms consist in a continuance of those that 
axe indicative of the existence of strangnlation, notwithstanding the disappear¬ 
ance of the tumour. The vomiting and constipation persisting, the patient 
speedily becomes much depressed in strength, being seized with hiccup and 
prostration of all vital power; signs of gangrene then evince themselves within 
the sac ; and death ensues. 

An examination of the parts in hernia will usually enable the Suigeon to 
recognise the nature of the accident; he will ascertain that a tumom had pre¬ 
viously existed, and will learn from a description of its general characters, and 
the syn^toms occasioned by it, that it was in all probability a strangulated 
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rupture. He wll then find, on examining the part, that there is a total absence 
of all that fulness which is occasioned by the presence of the sac, even after its 
contents only have been reduced ; the sac, in such cases, always giving rise to 
a feeling of fulness and roundness in the part. He will, on the contrary, find 
that the abdominal ring is peculiarly and very distinctly open; it is much 
larger than usual, and somewhat rounded. On pushing the finger into the canal, 
this will be felt quite empty; but in some cases, on deep pressure with the finger, 
especially when the patient stands up or‘GOUghs, a rounded tumour may be in¬ 
distinctly felt behind the ordinary seat of the hernia. In many cases, however, 
the most careful manual examination will fail to detect any prominence of this 
kind. 

TreatmrnL —If, after careful examination of such a case as this, in which the 
symptoms of strangulation continue, the Surgeon learn by the previous history 
that a tumour has existed, but that it has suddenly gone up; and further, if he 
find that tlip seat of the supposed hernia presents the negative e’vddence that 
has just been described, it will then bo necessary for him to push his inquiries 
a step further by an exploratory incision. Such an incision as this may first bo 
used as a simple means of diagnosis, and, as it does not penetrate the peritoneal 
cavity, there is no danger attending it; and if the hernia be found, it’will serve 
the purpose of the ordinaiy incision required in the operation, and may be used 
for the relief of the strangulation. The first incision should be made so as to 
expose the abdominal ring ; if this be found peculiarly round and open, it would 
increase the probability of the existence of the condition sought for. The 
inguinal canal must next be laid open, and the parts contained within it care¬ 
fully examined. If no appearance of hernial sac be found, but the cord be 
distinctly and clearly seen, still fmther presumptive evidence will be afforded 
of the reduction having been cflected in mi^s ; for, if the hernia have been put 
back in the usual Avay, the sac ■\dll necessarily be left in the canal, and will 
preserve its usual relations to the cord. This supposition will be strengthened 
almost to a certainty if it be found that the “ condensed cellular capsule imme¬ 
diately investing the sac,” as it is termed by Luke—in other words, the con¬ 
densed and laminated subserous areolar tissue—has been left in the canal. An 
opening made into this wiU, as that Surgeon observes, allow the finger to be 
brought into contact with the hernial tumour itself. Should, however, this 
condensed areolar tissue not be found, it must not bo concluded that no hernia 
is present, inasmuch as this investment may have been accidentally absent. 
The finger should then be passed into the internal ring, which will probably be 
found open, and should be carried from side to side ; the tumour, if present, 
■will be detected lying externally to the peritoneum behind the abdominal wall. 
When foimd, it must be brought do’wn into the canal by enlarging the ring; it 
namt then be opened, its contents examined, and the stricture in its neck 
di-vided. The intestine that has J>een so strangled must be dealt with in 
accordance with the rules already laid down. If the tumour caimqt be readily 
brought down so as to admit of an examination of it and its contents, the patient 
sho^d be desired to make some propulsive efforts, so as to cause it to protrude. 
If it still do not come down, it must be opened, and the stricture cautiously 
di’vided within the abdomen -with a sheathed bistoury. 

Treatment of Strangulated Hernia by Aspiration. —This operation, in 
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which it is attempted to render a strangulated hernia reducible by withdrawing 
its gaseous and fluid contents by means of the pneumatic aspirator, was introduced 
into practice by Dieulafoy, and is thus performed :—An aspirator of the form 
represented in Fig. 660, page 571, is to be preferred, and the needle must not 
exceed -gV iiich in diameter. The aspirator having been proved to be in 
working order, and the needle clear, a vacuum *is made by withdrawing the 
piston. A few drops of water may be left in the bottom of the piston, so that 
gas may be recognised as soon as it enters. The needle is now introduced 
into that part of the tumour, where, from resonance on percussion, or elastic 
feel, the gut is supposed to lie, and as soon as its eye is covered the vacuum is 
turned on. The needle must now be carefully and steadily pushed onwards. 
If there be fluid in the sac this will rise into the syringe, and as soon as it 
ceases to flow, the needle must be again carefully pushed onwards, until, from 
the appearance of gas or fascal matter in the syringe, it is known that the gut 
is reached. The needle must be held steadily and pushed in one direction 
■only, as any lateral movement would tend to scratch or tear the gut. The 
gas may be suflicient in quantity to abolish the vacuum, and if this occur, the 
cock must be turned, the syringe emptied, and a fresh vacuum made. If one 
puncture fails to diminish the bulk of the tumour, the needle must be with- 
dra^vn and inserted at a fi-esh spot, and this may be repeated two or three 
times. If the needle become plugged, it is better to abandon the operation at 
•once, as further attempts would probably meet with no better success. After 
the operation taxis may be immediately employed, and if it fail the ordinary 
operation must be performed. Further evidence is required to establish the 
true value of aspiration, but it has been performed sufficiently often to 
show that if needles of the proper size be used carefully, it is almost, if not 
absolutely, innocuous. Dieulafoy records 27 cases, 20 of which were suc¬ 
cessful, reduction of the gut by taxis following the operation. In the 
remaining 7 it was harmless, and of these 8 died and 4 recovered, after the 
ordinary operation for heniia. At University College Hospital aspiration has 
been tried 7 times. In 1 case only was it followed by reduction ; in 1 the 
fluid from the sac only was withdravra, yet the impulse returned and the 
jmtient recovered, though tihi hernia remained unreduced ; in 4 it failed 
entirely, and the ordinary operation was performed in 3 cases successfully. 
In the fatal case two days after the operation the punctures could not be 
found at the post-mortem examination. In the remaining case the patient 
was moribund at the time, and died a few minutes after the oj)eration. At 
the post-mortem no gas or fluid could be squeezed from the punctures in the 
gut. It seems, therefore, that the danger of fsecal extravasation is very 
although it is said to have occurred. The operation may fairly be tried in 
suitable cases, especially when the hernia is resonant on percussion, and only 
recently strangulated. It would be unwise to attempt it when from the dura¬ 
tion of the strangulation inflammation or gangrene of the gut might be 
J8uspected«: 
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INatriNAIi HERNIA. 

By lugfuinal Hernia is meant that protrusion Avhich occupies the whole 
or a portion of the inguinal canal, and, when fully formed, passes out of the 
external abdominal ring into the scrotum. Many varieties of this hernia are 
recognised by Surgeons. Thus it is said to be Complete, when it passes out 
of the external ring; Incomplete, or Interstitial, so long as it is contained 
within the canal ; Oblique, when it occupies the whole course of the canal; 
Direct, when it passes forwards through a limited extent of it j Congenital, 
when it lies in the sac of the tunica vaginalis; and Encysted, or Infantile, 
when it lies behind tliis. Inguinal hemiaj constitute the conmionest species 
of ruptm-e, and would be much more frequent than they are, were it not for 
the obliquity of the canal, and the manner in which its sides are applied to 
one another, and closely overlap the spermatic cord. They occur with, most 
readiness in tliose cases in which the canal is short and the apertures wide. 
Although these hcrniaQ are commonly incomplete in their early stages, it is 
seldom that they come under the observation of the Surgeon until the protru¬ 
sion has passed beyond the abdominal ring. 

Oblique iNttuiNAL Hernia, often called External, on account of its 
relation to the epigastric artery, passes through the whole length of the canal, 
from one ring to the other ; and usually protrudes through the external one, 
constituting one of the forms of Scrotal Hernia. 

. Coverings. —As it passes along the canal, it necessarily receives the same 
investments that the spermatic cord does ; although these are often greatly 
modified by being elongated, hypertrophied, and otherwise altered in appear¬ 
ance.* If we regard the inguinal canal as consisting of a series of invaginations 
of the different layers of the abdominal parietes, the outermost being the skin, 
and the innermost the fascia transversalis, with the peritoneum applied to 
this, it is easy to understand how the hernia in its descent has these pro¬ 
longations drawn over it, thus becoming successively invested with the same 
coverings as the spermatic cord. Thus it fibrst pushes before it that portion of 
the peritoneum which lies in a fossa just external to the epigastric vessels; it 
next receives an investment from the subperitoneal fiit, which, uniting with 
the fascia transversalis, constitutes the fascia propria of the sac ; as it passes 
mider the internal oblique, it recejves some of the fibres of this muscle, in the 
shape of the cremasteric fascia; and, lastly, when it reaches the external 
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abdominal ring, whicli it greatly distends and renders round and open, it 
becomes covered by the intercolumnar fascia, receiving also a partial invest¬ 
ment around its neck from some of the expanded and thickened fibrous 
bands that lie near the ring, and which are always most marked upon its 
outer side. 

delations. —The relations of the spermatic cord and testes, and of the 
epigastric artery, to an inguinal hernia, are of great importance. The sijer- 
matic cord will almost invariably be found to be situated behind or rather 
underneath the oblique inguinal hernia j and the testis will be found to lie at 
its lower and back part, wdicrc it may always be distinctly felt. In some cases 
the elements of the spermatic cord become separated, the vas deferens lying on 
one side, and the spermatic vessels on the other. In other rare cases, an 
instance of wdiich there is in a preparation in the University College Museum, 
the hernia lies behind the cord and has the testis in front. In other cases, 
again, it may happen that the elements of the cord are all separately spread 
out on the .forepart of the hernial tumoiu’. The epigastric arterg has the same 
relations to the oblique inguinal hernia that it has to tlic spermatic cord, lying 
to the inner side of and behind its neck. The pressure of large and old 
inguinal herniae has, however, a tendency to modify somewhat the relations of 
this vessel. By distending the rings, and dragging the posterior wall of the 
canal downwards and inwards, they shorten the canal, and cause a great 
deflexion of the artery from its natural course, which is changed from an 
oblique direction to one curved doAvnwards and inwards, under the outer edge 
of the rectus muscle. 

Direct iNGUisrAL Hernia. —This docs not pass out like the oblique through 
the internal abdominal ring, but pushes forwards through a triangular space,, 
w'hich is bounded by the epigastric artery on the outer side, the edge of the 
rectus on the inner, and the crural arch at its base ; through this the hernial 
tumour protrudes, pushing before it or rupturing the posterior wall of the 
inguinal canal. 

Coveriiigs. —Those vary according to the length of the canal that the 
hernia traverses, and the jiortion of the posterior w^all through which it pro¬ 
trudes. In fact, there are at least two distinct forms of direct inguinal hernia, 
which differ according as they are situated above or below the remains of thn 
umbilical artery. One, the most common variety, is situated below the cord¬ 
like remains of this vessel, between it and the outer edge of the rectus. The 
other, which is of less frequent occurrence, is situated above this vessel, between 
it and the epigastric arteiy. 

In that form of direct inguinal hernia, which lies helow the umMUcal artery, 
the protrusion takes place through that part of the posterior wall of the 
inguinal canal which is situated almost behind and opposite to the external 
ring. In this situation, the investments successively received by the hernia 
are, first, the peritoneum, the subperitoneal fat, and the fascia transversah's ; 
it then comes into contact with the conjoined tendons of the internal oblique 
and transversah's muscles, which it may either rupture or pudi before it, 
thinned out and expanded. Most frequently these are ruptured, constituting 
a paaftial investment to the protrusion, which is most evident on the inner¬ 
most part of the sac, that which is nearest the mesial line. As the 
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hernia passes through the external abdominal ring, it receives from it the 
intercolumnar fascia and fibres, and lastly is invested by the common fascia 
and integuments. 

In the direct inguinal hernia which lies above tbs umbilical artery, which 
is of rare occurrence, the protrusion may pass under the lower edge of 
the transvcrsalis muscle, and then receives a partial investment of cremas¬ 
teric fascia, especially on its iliac side, as it comes into relation with the 
internal oblique. This form of direct inguinal hernia, therefore, receives 
very nearly the same covering that the oblique docs, though its investment 
by the cremaster is not so perfect. It docs not come into relation with the 
conjoined tendons. 

delations. —In the direct inguinal hernia, the spermatic cord lies to the 
outer side of the sac ; and its elements are never separated from one another, 
as occasionally happens in the oblique. The ep-iyastric artery also is on the 
outer side, but usually arches very distinctly over the neck of the sac, some¬ 
times indeed completely encircling the upper as well as the outer margin 
(Pig. 082). 

iNOOMPLiflTK OR Interotitiar Hereia is usually of the oblique kind; but 
liawrence has observed that it may be of the direct variety. It often escapes 
notice, but may not unfroquontly be observed on the opposite side to an 
ordinary inguinal hernia. 

Double Inguinal Hernise, on opposite sides, are of very common 
occurrence, and they may be of the same, or assume different forms. In some 
instances, the two forms may be observed on the same side (Fig. 683). 

In females, inguinal hernire are much less frequent than in males. They 



Eig.68'2 .-—IJonble Pirect Inguiiial Heniiii: Nook of 
Sue rrosaed by EpJ^tric Arteiy. 



Fig. 68?!.—Double liiguiiiHl Hernia 
on tJiesamesldo: Obliiiue above. 
Direct below ; separated by Epi¬ 
gastric Vessels. 


may occur at jdl ages, but seldom come under the notice of the Surgeon except 
at advanced periods of life. They have the same relations as in the male, 
except that the round ligament is substituted for the spermatic cord. 

VOL, n. . tj u 
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Signs. —The signs of inguinal hernia vaiy somewhat according to its 
character, whether interstitial, complete, or scrotal, oblique or direct. In 
the mierstilial Mmia, a degree of fulness Avill be perceived in the canal when 
the patient stands or coughs ; and, on pressing the finger on the internal ring, 
or passing it up into the external ring, and directing the patient to cough, a 
distinct impulse, together with tumour, may be felt. In the ordinary olUque 
inguinal hernia, a tumour of an oblong or oval shape, oblique in its direction, 
taking the course of the canal downwards and forwards, will Ije felt protruding 
through the External abdominal ring, and presenting all the usual signs of a 
hernia. So long as it is confined to the neighbourhood of the pubes, it is of 
moderate size ; but when once it enters the scrotum, where it meets with less 
resistance, it may gradually enlarge until it attains an enormous bulk. The 
testicle, however, may always be felt tolerably distinct at its posterior inferior 
part. In women this form of hernia descends into the labium; hut never 
attains the same magnitude as in men. When of large size, these ruptures 
usually contain both intestine and omentum, most frequently a portion of the 
ileum, though the various otlier viscera, such as the ctecum, bladder, &c., have 
been found in them. In the direct inguinal hernia, the symptoms closely 
resemble those of the oblique, except that the tumour is more rounded, and 
usually not so large; the neck is wider, and situated near the root of the penis, 
with the cord on its outer side. 

Rbser directs attention to the important fact that the oblique or external 
inguinal hernia is most common in young males, whilst the internal or direct 
inguinal hernia is almost confined to elderly men. This appears to be owing 
to the imperfect closure of the fasciculai: process of the peritoneum being the 
common caiisc of the first, and adipose absorption of the second form. 

The different forms of inguinal hernia are not unfrequcntly complicated with 
various other affections ; either with different kinds of rupture, or with disetises 
of the cord, or testis, such as hydrocele of the cord or of the tunica vaginalis, 
or varicocele. These various complications necessarily make the diagnosis 
somewhat more obscure, but with care and practice it may generally easily be 
made out. 

Diagnosis. —The diagnosis of ingiainal hernia is usually readily effected, the 
characters and position of the tumour enabling the Surgeon to determine its 
true nature. In most cases it is useless to endeavour to ascertain whether the 
hernia is oblique or direct; all old oblique hernias having a tendency to drag 
the inner ring downwards and inwards, approximating it and bringing it nearly 
opposite to the outer one, shortening and destroying the obliquity of the canal. 
Hence the direction of the neck and of the axis of the tumour in these cases so 
nearly resembles what is met with in the direct form of hernia, that the 
Surgeon should not attempt to undertake an operation, more particularly the 
division of the stricture, on any imaginary diagnosis. Some forms of femoral 
herrm may occasionally be confounded with the inguinal; the distinguishing 
point® between these two forms of the disease will be considered in the section 
<m. femoral hernia. 

The diagnosis of inguinal hernia from other diseases in this vicinity has to 
be considered under the two conditions in which the rupture is found,—1, m 
ffte canal, and 2, in the ecrotum. 



DIAGNOSIS OF INGUINAL HERNIA. 659 

1 , Whilst still lyin" in tJie canal, inguinal hernia requires to bo diagnosed 
from the following conditions, a. Abscess, descending from the interior of the 
«,bdomen or pelvis through the canal, and passing out through* the abdominal 
ring. The diagnosis may here Imj effected by recognising the soft fluctuating 
feel of the abscess, wluch, though reducible on pressure, and descending on 
■coughing with a distinct impulse, does not present the more solid characters 
and the gurgling sensation of a hernia, ft. Encysted or Diffused Hydrocele of 
•Hm (lord. In the encysted hydroerh there is a smooth oval swelling situated on 
the cord, which can be apparently reduced, being pushed up info the canal, 
:and descehds again on coughing or straining; but it may be distinguished from 
hernia by being always of the same size, by not being reducible into the cavity 
•of the abdomen, by the absence of all gurgle, and by its very defined outline. 
In the diffused hydrocele cord, the absence of distinct impulse on coughing, 
the impossibility of returning the swelling completely within the abdominal 
oavity, and of feeling the cord in a free and natural state, will prevent the 
■disease from being confounded with hernia, r. TIeemafocele of the Cord. Here 
the soft and fluctuating nature of the swelling, the ecchymosis, the impossi¬ 
bility of complete reduction, and the absence of gurgling, will indicate its true 
nature, d. Fatty or other Tumours occasionally fbim on the cord; but the cir- 
<;umscribed character and limited size of these swellings, the absence of impulse 
■on coughing, and of reducibility into the cavity of the abdomen, will point out 
that they are not hernise. e. Lodymenl of the Testis in the Inguinal C-anal will 
igive rise to a tumour, wliich closely resembles incomplete inguinal hernia; and 
if it should happen to become inflamed in this situation, the difficulty of the 
•diagnosis from strangulated hernia may be very considerable. In the ordinary 
undescended testis, the absence of that organ in the scrotum on the affected 
side, the peculiar sickening pain occasioned by the pressure of the tumour, the 
sibsence of gurgling, and of all possibility of reduction, will enable the diagnosis 
to be eH'octcd. f. Infiamed Undesceuded Testis. From this it is not always at 
■once easy to effect the diagnosis of incomplete inguinal hernia in a state of 
strangulation, with which indeed it may be complicated. This diagnostic point 
will be more fully treated of in speaking of congenital hernia. In the mean¬ 
while, it may be stated that the absence of ptrsistent and continuous vomiting 
■and constipation, the feel of the tumour, hard below, elastic above, and the 
peculiar pain when it is compressed, will enable the Surgeon to recognise the 
true nature of the tumour as being a retained and inflamed testis. 

2 . When the hernia has descended into the scrotum, it may be confounded 
with : a. Hydrocele of the Tunica Vaginalis. In this disease there is an 
•oval or pyriform tumour, usually translucent, unchangeable in size or shape by 
pressure, and having the cord clear and distinct above it, with an absence of 
impulse on coughing, or of gurgling in attempts at reduction. In cases of 
■congenital hydrocele in children, in which there is still an opening communi- 
isating with the peritoneal cavity, the tumour may be diminished in size by 
steady pressure, but gradually returns, fluctuates, and is translucent. In th^ 
■cases its translucency, and the gradual manner in which the sac is emptied and 
is refilled, very different from the sudden sb’p up and protrusion of a hernia, 
enable the Surgeon to establish the diagnosis. It not uhfrequently happens that 
hernia is complicated with hydrocele of the tunica vaginalis. In these cases the 

u u 2 



66 o 


SPECIAL ITERNIJS. 


two separate tumours can usually be distinguished, there being some degree of 
constriction, or of consolidation, between them. The hydrocele will present its 
ordinary characters of translucency, irreducibility, and circumscribed outline, 
and is commonly placed anterior to the hernia, which lies towards the back of 
the scrotum, and may be distinguished by its reducibility and impulse on 
coughing. It sometimes happens, as in a case which once fell under my ob¬ 
servation, that a InjdrocpU of the cord is associated with one of the tvnica, vaginalw 
and a hernia ; in such circumstances, the diagnosis requires a little care, but 
may be effected readily enough by separately determining the characters of the- 
different swellings, h. Varicocele. Here the diagnosis may be effected in the- 
way pointed out by Sir A. Cooper. The patient should be placed in the re¬ 
cumbent position, and the swelling reduced ; the Surgeon then presses upon the- 
external ring with his fingers, taking care to cover t]jc whole of it, and desires 
the patient to stand up. If it be a hernia, the tumour cannot descend ; but if 
it be a varicocele, it will speedily reappear irhilst the jtressure is being kepi iip^ 
the blood being conveyed into it through the spermatic arteries, c. Tnmonrs- 
of the Testis. These may be distinguished from hernia by their solid feel, 
rounded shape, by the absence of all impulse on coughing, and, especially, by 
the cord being felt free and clear above them, and the inguinal canal unoccupied.. 
d. Hcematocele of the Tanka VarfinaJis. Here the tJause of t]jc swelling, its 
pyriform shape, opacity, solid feel, the absence of impulse on coughing, and 
the defined characters of the cord, will enable the Surgeon to make the- 
diagnosis. 

Treatment. —When inguinal hernia is reducible, the rupture must be kept 
up by a well made truss, the pad of which, of an oval shape, should press not 
only upon the external ring, but upon the whole length of the canal. It is in 
this form of hernia that the various operations for the radical cure are most 
applicable. When it is irreducible, and of large size, nothing can be done 
beyond supporting it in a bag-truss. 

Operation. —When the hernia is strangulated, if the taxis properly employed 
in the direction of the canal have failed, the operation must be performed in 
the following way. The bladder having been emptied and the pubes shaved,, 
the patient should be brought to the edge of the bed ; and the Surgeon, stand¬ 
ing between his legs, and having the skin covering the external ring well 
pinched up, divides the fold in the usual way, by an incision three inches 
in length, commencing about an inch above the external abdominal ring.. 
Should any spouting vessels, as the external pudic, be divided in this incision,, 
they had better be ligatured. The Surgeon then proceeds with the sections 
through the subcutaneous structures; he will, in many cases, find the superficial 
fascia considerably thickened, particularly if the patient have long worn a truss. 
He divides this structure in the line of the external incision, and then exposes 
the interoolumnar fascia, which will also generally be found thickened, and 
incorporated with the superficial fascia. In many cases, the intercolumnar. 
ffllnres will be found condensed into a thick and broad fillet, which limits the 
foBbher extension of the ring, and produces an evident constriction upon the 
, iteek of a large inguinal hernia. An opening should be carefully made into- 
tiiirfescia, a grooved director passed under the edge of the ring, and this slit 
ap. In some pases, though but very rarely, it will now be found that the hernia 
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may be reduced, its strangulation depending on the constriction of the margins 
-of this aperture ; most commonly, however, the stricture is situated deeper than 
ihis. The cremasteric fascia, which is generally considerably thickened, is now 
•exposed, when its fibres will be found to form a kind of reticulated mesh over 
tihe heniial tumour. This structure must be carefiilly divided upon a director, 
when the trausversalis fascia and subserous areolar tissue, or fascia propria, wiU 
be laid bare. This structure is usually thickened and vascular, and not unfre- 
queutly the stxicture appears to be situated in it, or in a kind of condensed ring 
formed by the incorporation of it with the meshes of the cremaster. If it be 
found, after the division of these fasciae, that the hernia can be reduced, it would 
•of course be unnecessary to lay open the sac ; and the safety of the patient will 
be considerably enhanced, more particuhirly if the operation be performed for 
•an old scrotal hernia of large size, by not doing so. If, however, as will happen 
in the majority of instances in inguinal hernia, it be found that the stricture is 
in the neck of the sac itself, occasioned by a condensation, constriction, and 
])uckering of it, the sac must be carefully opened at its anterior part, the finger 
inti’oduced, and the stricture divided ft*om within, by pressing the finger-nail 
under it, and cautiously sliding the hernia-knife along this. It is an estabh'shed 
rule in surgery, that this division should be effected in a direction immediately 
upwards, so that it may lie parallel with the epigastric vessels, whether it be 
•situated uj)on the inner or outer side of these. It is true that, if the Smgeon 
•could be sure that he had to do with an oblique inguinal hernia, he might safely 
•divide the stricture outwards ; or, if he were certain that the protrusion was of 
•the direct kind, he might make the section inwnrds ; but, as it commonly hap¬ 
pens that he cannot determine with absolute certainty upon which hernia he is 
■operating, he adopts the safer plan recommended by Sir A. Cooper and Lawrence, 
•of cutting upwards from the middle of the ring parallel to the epigtistric 
vessels. 

The Seat of Stricture in inguinal hernia AviU thus be seen to differ in 
•different cases ; and in some instances it exists in two situations. T think it 
most commonly occurs in the neck of the sac, owing to contraction and elonga¬ 
tion of it, with condensation of the subserous areolar tissue lying immediately 
upon it. In other cases, though much more rarely, it seems to be formed by a 
thickening of the transversalis fascia in the iimer ring, but altogether outside 
the sac. Occasionally it is met with in some part of the canal, at the lowtar 
■edge of the internal oblique, but much more frequently at the external abdominal 
ring. In many cases there is very tight constriction in this situation, as well 
as in the deeper portions of the canal, or at the inner ring ; hence, after the 
dhision of any stricture at the external abdo m inal rmg, the deeper portions of 
ihe canal should always be carefully examined before any attempt is made to 
put the hernia back. 

The operation for an Incomphk Inguinal H&rnia requires to be conducted in 
the same way as that which has just beeiv described, except that the incision 
need not be quite so long, and should not extend beyond the external ring- 
After this has been laid open, and the tendon of the external oblique slit up, 
a flat director must be passed tmder the lower edge of the internal oblique and 
transversalis muscles, which must be carefully divided 5 should the stricture not 
be relieved in this way, and the sac require to be laid open, tlje deep section 
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mnst be made in tbe same way and in the same direction as has already been 
described. 

In Inguinal Keimua, containing eitber tbe Cseeum, tbe Sigmoid. 
Plennre of tbe Colon, or tbe ITrinary Bladder, the protruded viscera aro 
only partially covered by peritoneum ; hence, in operating ftpon such hernim,, 
when strangulated, care must be taken that the contents be not wounded, which 
is apt to occur if the Simgeon divide the parts without due cautioii not sus¬ 
pecting himself to have reached the neighbourhood of the viscus, but believing 
that he has met with a sac which does not exifet: As the protruded parts are- 
generally adherent in these cases, the Surgeon must content himself with leav¬ 
ing them unreduced after the division of the striUure ; in such circumstances,, 
it has happened that the protrusion is ultimately dra^vn back into the abdomeni 
by some natural actibn of the parts. 

Operations for strangulated inguinal hernia are required during a greater 
range of ages than those for any other kind of protrusion. I have oijerated 
successfully for congenital hernia in infants less than six weeks old, and for 
ordinary oblique inguinal heniia at seven weeks and at four months of ago 
and the operation has been done on centenarians. When small and recent,, 
the protrusion usually consists of intestine only; when large, it commonly 
contains omentum as well. The treatment of these contents, and the after¬ 
management of the case, must be conducted in accordance w'ith the rules laid 
down at pages 040 et seq. vol. II. 

Hernia in the Tunica Vaginalis : Congenital Hernia.— In this case- 
the hernia descends inside the tunica vaginalis, which constitutes its sac. It is. 

always oblique, and takes the course of the spermatic- 
cord ; most commonly descending into the scrotum,, 
but sometimes Ipng within the canal, out of which 
perhaps the testis has imperfectly passed. This hernia 
differs from an ordinary oblique hernia in the absence 
of a true peritoneal sac, and in the protruded parts lying; 
in the tunica vaginalis and in contact with the testicle 
(Fig. (;.S4). The great peculiarity, indeed, of thi& 
hernia, consists in its descending along the canal left 
open by the descent of the testis. In. the foetus the- 
testis originally lies below the kidney, and, as it. 
descends in the later months of intra-uterine life into- 

Rg. 084.—Congenital the iuguinal canal and scrotum, it pulls down a pro- 

longation of the peritoneum, exactly resembling a. 
hernial sac. In addition to this defective closure 
of the vaginal process of the peritoneum, there is another anatomical con¬ 
dition which tends to the formation of a congenital inguinal hernia—^viz.,. 
an abnormally long mesenteiy. This, unlike the open peritoneal process, is nob 
necessaiy to the formation of the ^hernia, but when existing it is a material 
fector in its productiom And it is attended by this serious inconvenience, that 
it is an obstacle to the radical cure of the hernia by the closure of the open 
ftmionlar process of peritoneum by the pressure of a truss. 

That prolongation of the peritoneum which is carried down around the testis, 
in its decent, may be divided into two portions, the funicular and the testi- 
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cular. The funicular is that, which corresponds to the cord, extending from 
the internal ring to the scrotum; the testicular is that which becomes the 
tunica vaginalis. A congenital hernia occurs in consequence of the funicular 
prolongation not becoming, as in the normal condition, converted into a fila¬ 
mentous fibro-cellilar tissue, but remaining pervious, and thus serving as a 
medium of communication between the general cavity of the peritoneum and 
the tuniqp vaginalis ; and along the open charmel thus left the congenital hernia 
descends. The reason why in many cases the hernia is not truly congenital, 
but occurs in after-life, is th^it the funicular portion is only partially closed or 
contracted, and that, under a sudden effort, the septum is broken through, and 
thus a knuckle of gut falls into the tunica vaginalis. 

Hernia of the tunica vaginalis, though usually called “ congenital,” is rarely 
so in reality ; the tendency is congenital, but the disease is not. It not unjfre- 
quently happens, it is true, that these hei’niae show themselves early in life, in 
infants a few weeks or months old ; though at these ages even the funicular 
prolongation of the peritoneum may be so completely occluded, that the hernia 
which occurs is of an ordinary oblique character. Not uufrequently, however, 
the hernia does not take place until a considerably later period of life than this, 
and may suddenly hupi)cn in the adult; thus Velpeau relates instances in which 
it occurred for the first time Ijctween the ages of eighteen and twenty-five. I 
have operated in a case on a man thirty-fiv'c years of age, in whom this kind of 
hernia occurred for tlie first time when he was twelve years old j and some years 
ago in a case at tlie Hospital, on a man about fifty, in whom, on the most care¬ 
ful inquiry, it would appear that the protrusion had not sho^ra itself until he 
was about thirty years of age, 

Sujus and Diaf/aosis .—The sigms of hernia in the tunica vaginalis closely re¬ 
semble those of the ordinary oblique ; most commonly, however, if scrotal, the 
tumour is much rounded, and the neck feels narrow and constricted. The 
testis, also, cannot be felt distinct and separate from the tumour, but is sur¬ 
rounded by, and, as it were, buried in the substance of the hernia, through 
which it may sometimes be felt at the lower and back part of the scrotum. On 
inquiry, also, it will usually be foimd either that the hernia has existed in 
childhood, or the testis is still in the canal, or has descended later than usual. 
A hernia of the tunica vaginalis may be associated with a congenital hydrocele. 
In these cases, after the fluid has been retunied into the peritoneal cavity by 
directing the patient to he on his back, and raising the scrotum, the portion of 
protmded gut may be felt and recognised by its gurgle and upward slip w'hen 
reduced. This hernia may be associated with the testis in two conditions— 
viz,, either undescended, lying in the canal or at the anterior abdominal ring, 
or higher up in the canal. In the first case, the hernia is, of course, incom¬ 
plete ; in the second, it is scrotal. When incomplete, the diagnosis may be 
made by feehng a soft swelling with the ordinary hernial signs above the small 
and hardened testis. 

When symptoms of strangulated hernia occur in a person in whom the testes 
luive mt descended into the scrotum, veiy great difficulty may be experienced in 
effecting an exac-t diagnosis. In such cases as these, an oblong or rounded 
tumour, tense and painful, will be found to occupy the ing uinal canal, not passing 
beyond the external ring, with some abdominal tenderness, and possibly nausea 
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and constipation. The question here arises as to the nature of this tumour. 
Is it simply an inflamed undescended testis; or is it an undescended testis, 
inflamed or not, as the case may be, having a knuckle or loop of strangulated 
intestine lying behind it ? 

When the tumour simply consists of an inflamed undescended testis, the 
pain will be of that peculiar character which is indicative of orchitis, and the 
constitutional symptoms of strangulation, however simulated for a time, will 
not be persistently present. The following case is a good illustration of this 
condition. A man, aged about forty, said to belabouring under Btm,ngulated 
hernia, was sent up from the country for operation. On being called to him, 1 
found the house-surgeon attempting the reduction of the tumour in the hot 
bath ; but as soon as I felt the swelling, I was convinced, from its hard, soUd, 
and irregular feel, that it was not a hernia. On inquiring into the history of 
the case, it appeared that the patient had for the last two days suffered from 
occasional vomiting, and had been constipated ; that the tumour in the groin 
had not appeared suddenly, though it had enlarged with great rapidity ; that 
it was excessively painful; and that he had always worn a truss for a supposed 
rupture on that side, until the last few weeks, when, in consequence of the 
instrument breaking, he had discontinued it. On examining the groin care¬ 
fully, a tumour about as large as the fist was found in the right inguinal canal; 
it was tender to the touch, hard, and irregular at the upper and outer iMtrt, but 
somewhat soft and fluctuating below; when the fiuger was passed into the 
external ring, the outline of the tumour could be very distinctly felt in the 
canal. There was no impulse in it on coughing, but some abdominal tender¬ 
ness on that side. The right testis wiis not in the scrotum. I ordered the man 
to be bled, the tumour to be leeched, and salines administered : under this 
treatment the case did well. When a knuckle of strangulated intestine lies 
iDehind and above the testis, still retained above the external ring, the symp¬ 
toms of strangulation will be violent and persistent; and this, even though 
the tumour present but little the feel or the ordinary chartxctcr of a hernia. In 
fact, in such a case, the Surgeon is. guided by the character of the general 
symptoms, and not by those of the local tumour. In a case of this kind to 
which I was called, there could be felt behind and above an inflamed and 
swollen testicle, which lay at the external abdominal ring, a small, hard, round 
tumour in the upper portion of the canal. As symptoms of strangulation were 
urgent, this was cut down upon, the anterior wall of the canal was incised, and 
the tunica vaginalis, much distended with fluid, was laid open, when a small 
knuckle of intestine was found lying at its upper part, very tightly constricted 
by the inner ring. But in other cases the diagnosis is not so easy ; the whole 
tumour lying in the canal feels smooth, elastic, and uniform, so that no manual 
exa mina tion can enable the Surgeon to say with certainty whether the tumour 
is an inflamed testis surrounded by fluid in a distended tunica vaginalis, or 
whether there is a loop of intestine lying above an undescended testis. In 
such eases as these, however, the Surgeon is guided in the course he should 
adopt by the symptoms. If these indicate strangulation of intestine, and 
persist after a retkscmable time has been consumed in the application of leeches 
and the administration of purgatives, he should, without farther delay, out 
down on the tumour and examine its composition. If it be herniary in pmrt. 
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the internal ring will require division, the intestine must be reduced, and the 
testis put back in the canal. 

2're.atment .—The treatment of congenital hernia consists in the reduction of 
the tumour, and the application of a proper truss, the pad of which should 
compress the whole length of the inguinal canal. In children, a radical cure 
may be effected in this way 5 but, in order to accomplish this desirable result, 
the truss inust be worn for several years. The application of a truss with an 
air-pad will in many instances be found esjjecially useful, as it applies itself 
with greater exactness than an ordinary incompressible one. In applying the 
truss, care must be taken not to compress the testis if undescended. In order 
to avoid this, the lower end of the pad may be cut out so as to be concave, and 
thus press down the testis while it supports the hernia. 

When strangulated, congenital heniia does not commonly admit of reduc¬ 
tion, and thus necessarily renders an operation imperative. The procedure is 
more commonly required for this kind of hernia in adults than in infants. 
The operation is the same as that for oblique inguinal hernia, but the parts 
concerned are usually thinner, the tunica vaginalis serving for a sac ; hence 
more caution than usual is required in these cases. The sac commonly con¬ 
tains a large quantity of fluid, usually clear, but often dark in colour, there 
being, in fact, a hydrocele conjoined with the hernia. The stricture will 
always be found in the neck of the sac, which appears to be condensed, elon¬ 
gated, and nan’owed ; hence it is useless in these cases to endeavom’ to relieve 
the strangulation, without laying open the sac, and dividing its neck from 
within. As the congenital hernia is always external to the epigastric vessels, 
the section of the stricture may be done with perfect safety in a direction up¬ 
wards and outwards, though, if the Surgeon should have any doubt as to the 
exact nature of the case, it wiU be better to diA-ide the stricture directly upwards. 
The stricture, in fact, appeal’s to be formed by the imperfect contraction of 
that portion of the funicular prolongation of the peritoneum, which normally 
becomes obliterated before birth, and establishes the separation between the 
two serous sacs of the tunica vaginalis and of the peritoneum. The reduction 
of the contents of the hernia will in the adult often be prevented by adhesions 
in the neck of the sac, or between them and the testis. I have found both 
the gut and omentum closely incorporated with this organ, and requiring some 
nice dissection to separate them. In operating upon infants of a very tender 
age, much caution will necessarily be demanded, on account of the tenuity of 
the coverings, their tension, and the small size of the apertures. The testis, 
^ well as the spermatic cord, the veins of which are excessively turgid, come 
into view, and will usually be found much congested, and of a black or bluish- 
lack colour. 

A species of congenital hernia has been met with in th/i female, especially in 
children, in which the protrusion takes place into the canal of Nuck, which 
invests the round ligament. In one instance, I have seen a double inguinal 
hemm in a girl .of five years old. It is of extremely rare occurrence, and 
requires the same treatment as the corresponding disease in the male. 

Encysted Hebnia of the Tunica Vaginalis, oe Infantile Hbbnia, as it 
has been somewhat absurdly termed, occurs in those cases in which the funicular 
portion of the tunica vaginalis is partly obstructed by a septum, or by b«lng 
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conTerted into filamentous tissue, but in Bucb a way as to leave a pouch above, 
which is protruded down behind or into the tunica vaginalis, so that it lies 
behind this cavity (Fig. 685). There are no characters by which the encysted 

can be distinguished from the ordinary congenital 
hernia. If it should become strangulated, it must be 
borne in mind that during the operation the tunica 
vaginalis will first be. opened ; no hernia will be seen 
here, but the tumom lies behind this sac, and requires 
to be dissected into through the double serous layer 
of which it is composed. The strictm’c will probably 
be in the neck, and requires to be divided in the usual 
way. 

FSMORAXi HSBNIA. 

By Fermoral Hernia is meant a protrusion that 
escapes under Poupart’s ligament, and enters the 
sheath of the vessels internally to the femoral vein. 
This hernia passes down to the innermost compart¬ 
ment of the sheath, which is occupied by fat and 
lymphatics, and usually contains a gland or two. It 
passes first of all through the crural ring, Avhcro it has Gimbernat’s ligament 
to its inner side ; the scptmn-which scimrates the femoral vein from the inner 
compartment of the sheath of the vessels, to its outer aspect ; Poupart’s liga¬ 
ment in front; and the bone behind (Fig. After j)assing through the 



Fig. 685. - iufiiiitile Ucriiiu. 
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crural ring, it enters the crural canal, which extends for about an inch and a 
half down the thigh on the pectineus muscle, and is covered by the iliac pro¬ 
longation of the fascia lata. As it approaches the lower corner of the saphenous 
ofjening where the canal terminates, it passe® under the falciform process of the 
fisacia lata, and Out upon the thigh through the saphenous aperture ; here it 
iBxpands, becomes rounded, and has often a tendency to tron upwards over 
Pottpart’s h'gament (Fig. 687), lying in this way upon the iliac region, and 
sometimes even ascending to some distance upon the anterior aMominal walk 
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III the descent of the hernia through this course, it first of all pushes before it 
the peritoneal sac, and then receives an investment of the subserous areolar 
tissue—the septtiaaL cmrale, a mass of dense areolar tissue, containing fat 
and lymphatics, occupying the crural ring. This septum often becomes in¬ 
corporated and matted with the contiguous portion of the sheath, thus con¬ 
stituting the fascia propria of this hernia, which is commonly thickened, 
laminated, and of an opaque fatty structure, like omentum. As the hernia 
continues to descend, it comes into relation with the cribriform fascia, which 
occupies the saphenous opening, and, lastly, pushes before it the integumental 
structiures. 

As the tiunour descends through this course, it necessarily comes into re¬ 
lation Avith very important parts (Fig. 688). Thus it is separated from the 
femoral vein solely by the septum of the sheath of the vessels. It has the 
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epigastric artery above and to Its outer side ; and the siiermatic cord in the male, 
or the round ligament in the female, almost immediately above it. The obturator 
arteiy, when arising in the normal manner from the internal iliac, does not come- 
into relation with the neck of the sac ; but when it takes its origin, as it not 
unfrequently docs, from the external iliac, the common femoral, or the epigastric, 
it may have important relations to this part of the hernia. Most commonly, in 
these circumstances, it passes to the iliac or outer side of the neck, but occa- 
siqnally it winds round its inner or pubic side, coming into rather close relation 
with it; and then, as will immediately be mentioned, it may be in considerable 
danger during the operation. The combination, however, of thfe particular 
variety of the obturator artery and femoral hernia, is a very uncommon occur¬ 
rence ; because, in the first place, this internal distribution of the artery is 
rare j and when it does occur, as it passes directly over that portion of the 
crural ring through which the sac would protrude, it necessarily strengthens, 
this, and so diminishes the chance of rupture. 
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Contents. —The contents of a femoral hernia are usually intestinal, and 
most commonly consist of a portion of the ileum. Occasionally omaitum is 
•contained within the sac, but seldom in large quantity. I have, however,, 
several times had occasion to operate in cases of old femoral hernia, in which 
it became necessary to remove large portions of adherent omentum; in one, 
ten and a half ounces, and in the other about seven. In each case there was 
a small knuckle of intestine strangulated behind the omentum. The ovaries. 
Fallopian tubes, &c., have been known to be strangulated in this variety of 
hernia. 

Signs. —The signs of femoral hernia are usually well marked. They consist 
•of a tolerably firm, tense, and unyielding tumour, of a rounded shape, 
situated in the groin, to the inner side of the femoral vessels, and to the outer 
side of the spine of the pubes, having its nock under Poupart’s ligament, 
though, as it increases in size, its base may be timned above the structure; 
sometimes, though rarely, it passes downwards upon the thigh. Its size varies 
•considerably ; most commonly it is not larger than a walnut or a pigeon’s egg, 
and then is deeply seated in the angle between the body of the pubes and the 
femoral vessels ; but occasionally it may attain a considerable bulk, as large as 
•the fist or a French roll. When large, this hernia usually rises up above 
Poupart’s ligament, and extends outwards in a direction parallel to it, so that 
it assumes an eloiignted shape ; it is then usually somewhat doughy and soft, 
•even when strangulated ; very different from the excessively tense feel that it 
has when small. 

In some rare cases the femoral hernia has been found lying external to the 
vessels, the mouth of the sac. being between them and the iliac spine. In 
•these circumstances strangulation cannot well occur, inasmuch as the mouth 
will be the widest part of the sac; but, as Hesselbach has observed, if the 
fiiscia iliaca be torn by the pressure of the tumour, the rupture may be strangled 
in the aperture thus formed. Should an operation ever be required in such 
•circumstances, it must be borne in mind that the circumflex ilii artery may be 
in some danger. 

As a femoral hernia passes out through the crural ring, it comes into very 
close relation to the femoral vein, being merely separated from the \Tessel by 
the septum, which divides the inner from the middle compartment of the 
femoral sheath. Were it not for this septum, as Rdscr has observed, the 
femoral vein would be compressed by the tense hernial tumour protruded 
between it and Gimbernat’s ligament, and the inevitable consequence would 
■be oedema of the whole lower extremity. As the hernia pushes down in the 
track of the crural canal, it can make no impression on the inner or on 
the posterior wall of the canal—^both of which are unyielding ; but, pudiiing’ 
the antericsr wall upwards, it drags upon the septum on the outer side of the 
neck of the sac, renders this tense, and thus saves the femoral vein from 
compression. 

Siaigiioids.-t>-The diagnosis of femoral hernia is not Mways easy. Whm the 
is lai^, and more particularly when it rises up above Podpdrt's liga¬ 
ment, which some hemise, even of very moderate size, are apt to do, it mi gh t 
at first be ndstaken for an ingaintd rupture. The diagnosis, however, may 
usualy be effected by ascertaining the relation that the neck ^ the sac has to 
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Poupart’s ligameat, the inguinal hernia being situated above, the femoral hehw 
this cord. When, however, a small femoral hernia in a fat man rises upwards, 
so as to lie over Poupart’s ligament, it resembles very closely an incomplete- 
inguinal hernia ,♦ but its characters may be deteimined by the passage of the 
finger up the inguinal canal, which will be foimd to be free, and the hernia 
can only be felt through its posterior and inferior wall. In the female the 
finger cannot be passed up the canal, but the inguinal hernia will descend into 
the labium, and may thus be recognised from the femoral, which lies in the 
upper and inner part of the thigh. In both sexes the relations of the neck of 
the sac to- the spinous process of the pubes, -which can always be felt in the 
fattest subjects, are most important in a diagnostic point of view. In femoral 
hernia the spine is to the inner, in inguinal hernia to the outer side of the 
protrusion ; and, should a patient happen to be the subject of both inguinal and 
femoral hernias on the same side, the spine would be felt between the two. 
After reducing a femoral hernia, the finger also can usually be pushed into the 
inferior aperture of the crural canal, when the situation and sharp outline of 
the falciform process will determine the nature of the opening through which 
the protrusion has occurred. 

The diseases occurring in the groin, with which femoral hernia may most 
readily be confounded, are— 1 . Enlarged Lgmphatic Glands in this situation. 
From these it may be distinguished by the absence of impulse in the glandular 
tumour, and by the simultaneous enlargement of several glands. A small 
strangulated hernia may, however, co-exist with these ; being subjacent to, and 
covered in by them. When this is the case, and the local signs of hernia are 
obscure, whilst the symptoms of strangulation continue, an incision should be 
made into the jiart, and the dissection carefully carried through and underneath 
the glands, with the view of determining whether the hernia exist or not. 
2. A small Fatty Growth has been met with in the crural canal, closely simu¬ 
lating a hernia. The want of impulse on coughing, together with its limited 
and doughy character, and the absence of circumscription in the tumour, Avill 
enable the Surgeon to distinguish it from hernia. B. Psoas Abscess not unfre- 
quently points very nearly in the situation of femoral hernia: from this it may, 
however, be distinguished by its fluctuating feel, by its soft yet semi-clastic 
character, and by the general history of the case. The ihipnlse on coughing, 
which is very distinct in the abscess, is commonly more forcible and direct 
than that of a hernia ; and although the purulent collection may in many 
cases be squeezed back into the abdomen when the patient lies down, yet it 
returns without a gurgle, and without that distinct slip which accompanies 
the reduction of a hernia. 4. Varix of tim Saphena Vein is in some danger of 
l)eing confounded with hernia. It may, however, be distinguished from 
this by the impulso in it being less distinct than in hernia, and by the 
enlargement of the lower part of the vein being marked in the varix, but not 
existing in the rupture. 

Femoral hernia most oonamonly occurs in women, and very seldom under 
the age of twenty ; differing in both these respects* fhan the' inguinal rupture. 
Sir A. Cooper states that he had only seen three cases under the above age- It 
vejty seldom becomes strangulated at an early period of Hfe, evmi whenexfefcing. 

I have had a girl of nineteen under my care -with femoral hernia, in whom 
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strangulation had already occurred on four occasions; reduction, however, 
having been happily effected each time. 

Treatment. —^The treatment of femoral hernia, when it is reducible, must 
be conducted in the ordinary way by the application of a proper truss. A 
eure, however, is never, I believe, effected by the pressure of a pad, as some¬ 
times happens in inguinal hernia ; owing probably to the rigidity and in- 
'compressibility of the tendinous and aponeurotic structures through which 
this rupture protrudes. It is often difficult to keep this form of hernia up 
by means of a truss. The best instrument for this purpose is the mocmain 
truss, which I have foimd to succeed when all others have failed. When the 
hernia is irreducible, it should be supported by means of a truss with a concave 
pad. 

When a femoral rupture is strangulated, reduction should be effected either by 
taxis or by oi)eration as speedily as possible, gangrene more rapidly ensuing in 
this than in any other form of hernia. In attempting the taxis, the structures 
In the groin should be w^ell relaxed by flexing the thigh upon the abdomen, 
n,nd adducting it, w^hich relaxes the margin of the saphenous opening; if it 
do not succeed with tlio assistance of the means I'ecommended at p. (!31, Vol. II., 
the operation should be proceeded with at once. The operation for strangulated 
i'emoral hernia may be undertaken earlier and with a better prospect of success 
than that for any other form of rupture ; this is owing to j-he stricture being 
so commonly seated outside the sac, that the operation usually admits of being 
■completed without implicating the peritoneum. The advantage of this mode 
of procedure in femoral hernia has been fully pointed out by A. Key, Luke, 
:and Gay, and is now very generally recognised in practice. Gay, more par¬ 
ticularly, has pointed out that the stricture may commonly l>e divided without 
opening the sac, by making a very limited incision on the inner sm’face of the 
neck of the tumour ; and he observes that the operation undertaken in this 
manner is little more than the taxis with the addition of a superficial incision. 
There is, however, this important difference between a hernia reduced by the 
ordinary simple taxis and one returned by Petit’s operation, that the strangu¬ 
lation in the latter case has been tar tighter, or the operation would not have 
been necessary, and the consequent injury to the protruded parts is much more 
severe. 

The stricture in femoral hernia is often found to be occasioned by the pres- 
sm’e of the crural arch. Lawrence states that it may be most effectually 
reb'eved by dividing the thin posterior border of this arch near the "pubes. 
Other Surgeons recommend that the sharp edge of Gimbemat’s ligament should 
be divided; and others again that the division should be made at the junction of 
Oimbernat’s and Poupart’s ligmnents—through those ligamentous bands which 
were first described by Hey, under the term of the “ femoral ligament ” (1808), 
though subsequently (1814) he dropped this designation (they are now some¬ 
times called “ Hey’s ligament ”)—or at the inner edge of the falciform process; 
and, indeed, it is in this dtuation that both Lawrence and Hey direct the incidoh 
to be made. In operating for femoral hernia, I have certainly most frequently 
found the stricture still to continue after the division of these ligstnentoas 
structures, and to be occasioned by fibrous bands, often very distinct, narrow, 
and glistening, lying across the neck of the sac in the fescia propria of the 
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hernia; and I agree with the opinion expressed by Sir A. Cooper, that the 
neck of the sheath is the common seat of strangulation in femoral hernia ; these 
transverse fibres, which sometimes appear to be partially reticulated, consisting 
probably of a condensation of the tendinous fibres that are normally found in 
the sheath of the vessels. In order to expose them, it is commonly necessary 
to draw the neck of the sac well down, when they will be seen deeply to indent 
^nd constrict it. 

The operation without opening the sac may most conveniently be per¬ 
formed when the tiunour is small, by making an incision by transfixion along 
the inner side of its neck, and then dissecting through the superficial structures 
until the fascia propria is brought into view' and carefully opened, and the sac 
exposed. The point of the finger should then be carried to the lower side of 
this, well Tinder the fascia propria. The finger-nail or flat director may then be 
insinuated under the sharp edge of Gimbernat’s ligament; which, at the point 
of junction with Poupart’s, may be divided upwards and inwards to the extent 
of a line or two by means of a hernia-knife. By this incision, not only is the 
edge of Gimbernat’s and Poupart’s ligaments divided, but also the condensed 
5ind compressed fascia propria lying betiveen the sac and the inner side of the 
■crm’al arch. The reduction may now' be attempted, and often effected : should 
any obstacle exist, the neck of the sac must be well drawn down and exjxised, 
and any transverse bands situated upon it dissected through with the scalpel 
•and forceps, or divided on a director. These bauds lie in the fascia propria ; 
and w'hen they are found, it is usually owing to the Surgeon not having exposed 
the neck of the sac sufficiently before passing his nail or director under the 
stricture. It is owung to the incision being confined to the constriction occa¬ 
sioned by the crural arch only, not including, as it ought to do, the subjacent 
•condensed fascia propria ; a point of very great practical importance. Some¬ 
times this condensed and constricting portion of the fascia propria is so closely 
incorporated w ith the neck of the sac, that it cannot be divided writhout open¬ 
ing the latter. The operation performed in this way, without opening the sac, 
is certainly a very simple procedure ; and adds little if anything—nothing 
more, in fact, than a simple incision through superficial structures—to the 
•danger of the patient. 

If it be thought desirable to open the sac, or if it be necessary to do so in 
consequence of its incorporation with the fascia propria, the operation must 
be performed in a different manner, the jrarts requiring to be rather fully 
cxiKwcd; and indeed, if the tumour be of any considerable magnitude, even 
though the sac be not opened, it will be better to expose the part somewhat 
more freely in the way to be described. An incision should be made parallel 
to Poupart’s ligament, by pinching up the skin, and then a transverse cut from 
the centre of this carried over the tumour so as to present the following 


•shape 


the dissection must then be carried through the superficial 


1 t 

fascia, when the septum crurale or fascia propria ■will be exposed ; in some 
eases, especially if the hernia be a large one, this is thin, and require to he 
•carefiilly slit up on a director. In many instances, however, it is so dense, 
laminat^, and changed in structure, as scarcely to be recognised for what it is. 



UPECIAL HERNIjE. 


67a 

It not unfrequently happens that, after the superficial fascia has been divided, 
an oval, smooth, and firm body is exposed, which at first looks like the hernial' 
sac, or a lump of omentum ; this is in reality the fascia propria, thickened, 
by the long-continued pressure of the truss, and congested perhaps by the 
attempts at reduction j and in the midst of it, the sac will at last be found, 
after the direction has been carried through several layers of this tissue. In 
it cysts containing bloody serum may occasionally be found, and then the 
difficulty in the recognition of the structures is greatly increased. Though 
the mobility of this mass, the facility of tracing its neck, and the roundness of 
its general outline, often cause it to be mistaken for sac or omentum, it may be 
distinguished from the first by the absence of the characteristic vessels upon 
its surface, and from the second by its more rounded, solid feel, and uniform 
appearance. When the sac has been reached, it must be very carefully opened, 
there being usually very little if any fluid between it and its contents ; the 
finger-nail must then be passed under the sharp edge of the stricture, which 
should be divided in a direction upwards and inwards. The reason why this 
line of incision is universally chosen by Surgeons in this country at the present 
day, is, that it is the only direction in which the stricture can be divided! 
without risk of inflicting serious injury upon neighbouring parts. If the section 
be made outwards, the femoral "vein will be in danger ; if upwards and out¬ 
wards, the epigastric artery ; if directly upwards, the spermatic cord : hence 
the only direction is either inwards, or upwards and inwards. If the cut be 
made inwards, the sharp edge of Gimbernat’s ligament alone will be divided, 
and the crural arch not sufficiently hberated. But if the division be made- 
upwards and inwards, the ilio-fcmoral ligament Avill be divided, and thus the 
tension of the whole of the arch lessened; the only danger that can occur from 
the division of the stricture in this direction is the very remote one of the 
division of the obturator artery, when it takes the anomalous course round the 
inside of the neck of the sac. Guthrie states that he has known some of the 
best Surgeons in Iiondon to lose patients by hmmorrhage after the operation for 
femoi-al hernia. This accident, hoAvever, must be of extremely rare occurrence, 
and might in a great measure bo guarded against by slightly blunting the edge 
of the heniia-knife before dividing the stricture, so that the tense fibrous bands 
constituting the constriction would yield, while the artery would probably 
escape, being pushed before the biunted edge. I have, however, more than 
omie seen blood well up rather freely on the division of the stricture ; but 
it has ceased spontaneously, and I have never known it to give any trouble. 
If the division of the stricture be limited to a line or two, there will be 
but little danger of wounding the vessel, exeii when it takes the abnormal 
course. 

A case in which this accident happened is recorded by A. H. Corley, of 
the Jervis Street Hospital, in Dublin. The bleeding was very free, but was 
easily oontroHed by passing the fore finger into the wound and grasping the 
ahdl^ffigunal wall between it and the thumb. A curved needle was accordingly 
piiied in through the ring and out immediately above Poupart’s ligament, and 
a twitted suture appli^ round it. The haemorrhage ceased, mid did not reenr. 

patient died from other causes, and the post mortem examination showed 
the obturator ari«ng frrnn the epigastric and cut opposite the neck t>f the 
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sac. The two ends had retracted one inch apart, the distal having gone so for 
in the direction of the obturator foramen that any attempt to reach it would 
have been out of the question. The needle was found to have passed imme¬ 
diately in front of the proximal end, crossing the track of the artery, but not 
actuaUy including it within the ligature ; yet the traction so exerted seems to 
have been enough to close the vessel, as it was obliterated by a clot. The 
distal end contained no clot. From this case, it is evident that acupressure is 
the most hopeful means of dealing with such an accident, but it can only be 
applied to the proximal end. In this case no haemorrhage occurred from the 
distal end, but the patient was much exhausted, and lived only thirty hours 
after the operation. 

It will generally be found that the intestine contained in the sac of a femoral 
heniia is dark-coloured and tightly nipped; it requires to be treated in accord¬ 
ance with the general principles that guide us in the management of hernia. 

UMBILICAL naRNIA. 

By Umbilical Hernia or Hxomphalus is meant a protrusion through 
the umbilical aperture. It occurs either in children or in adults. 

Umbilical Hernia in Children is sometimes congenital; and, when 
so, it has happened that the protrusion has been included in, and accidentally 
strangulated by, the ligature applied to the umbilical cord. More frequently, 
how(A’yr, it occurs shortly after birth, in consequence of the child straining 
or crying. In these cases it is readily recognised by a smooth, rounded, and 
tense tumour, starting forwards at the umbilicus, readily reducible on pressure. 

The Treatment should consist in keeping the tumour reduced by the appli¬ 
cation of an elastic India-rubber belt, with an air-pad that presses firmly 
upon the aperture; or, should such a contrivance as this not be at hand, 
the reduction may readily enough be effected by applying over the aperture a 
piece of soap-plaster spread on amadou, upon which a well-padded slice of cork 
may be tightly strapped. It most commonly happens that, after pressure has 
in this way been kept up for some months, a radical cure results. 

Umbilical Hernia in Adnlts most frequently occurs in women, espe¬ 
cially those who have home many children, or who are loaded with internal 
fat. It is by no means unlikely that a tendency to this disease is often estab¬ 
lished in childhood, but does not become developed until the abdominal 
muscles have been weakened and the umbilical aperture relaxed by the pressure 
of the' gravid uterus. 

Umbilical rupture generally attains a considerable bulk, and often acquires 
an enormous size ; when large, it is commonly irregular or semilunar in shape, 
sometimes appearing to be composed of several distinct tumours. It is usually 
partly doughy and partly tympanitic to the feel, has a distinct impulse on 
coughing, and is readily reducible; not unfrequently it happens, however, 
tmt a portion of the rupture continues irreducible, owing to the existence of 
adherent omentum. The covering of an umbilical rupture are usually ex¬ 
tremely thin, consisting merely of the peritoneum, a layer of condensed fascia, 
which is often p®for^ed at several points by circular openings through which 
tM hereia protrudes, and the integuments containing the umbih'cal cicatrix, 
which is expanded over tiie part. The sac gener^y contains' both intestine 
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and omentuin, but the stomach and other viscera have been included in it; 
and Murray hjw recorded a case in which the gravid uterus, at the eighth 
month of pregnancy, formed the contents of an umbilical hernia. 

Treatmeni .—The treatment consists, if the hernia be reducible, in wearing a 
properly constructed truss; if irreducible, in applying a hollow cup-shaped 
pad supported by a bandage over the part. It not unfrequently happens that, 
in consequence of an indigestible or flatulent meal, an irreducible umbilical 
rupture in old persons becomes obstructed, the symptoms eonsisting of tension 
of the protrusion, with nausea and constipation. In these cases, much dis¬ 
crimination will be required to avoid confounding this passive condition of the 
tumour with acute strangulation of it. This may be done by attention to the 
rules laid down (p. (!29, vol. II.). By leeching, fomentations, calomel and 
opium, and cnemata, relief may usually be afforded. Should, however, the 
bowels not speedily aet, and stercoraceous vomiting come on, the tumour con¬ 
tinuing irreducible, it will be better to cut down upon it, and treat it as a 
strangulated hernia, dividing adhesions, and reducing the swelling ; for, if it 
be left obstructed and um'educed, the whole tumour may run into a state of 
gangrenous inflammation, and then operative interference will be of little 
use. In such circumstances death usually results ; but I have known the 
patient to survive the gangrene, the whole of a coil of intestine, the sac, and 
much mesentery and omentum sloughing away, and an incurable artificial 
anus resulting. 

When an umbilical hernia becomes strangulated, often happens in old 
irredncible tumom’s of this description, the symptoms are not usually very 
acute at first; but no time should be lost in effecting reduction, if possible, by 
the taxis, as they speedily assume an active and urgent character. If the taxis 
fail, the plan that I have usually found to succeed best has been to give the 
patient three doses of ctilomel gr. ij, and opium gr. j, one every second hour ; 
at the administration of the second dose to apply an ice-bladder ; to keep this 
on for four hours ; and then to employ the taxis again, when reduction of some 
portion of the swelling will rarely fail to occur. Should this not succeed, the 
operation must be proceeded with without further delay, lest gangrene of the 
tumour set in. 

Operation. —The parts covering an umbilical hernia are usually very thin in 
places, so that much caution is required in making the early incisions. The 
stricture should, if possible, be divided without opening the sac. This may 
usually be accomplished by draAving the tumour well down, and then making 
an incision in it about two inches in length over the neck at its upper part in 
the mesial line. If the tumour overlap here, it may be more convenient to 
make the incision by the side of the umbilical cicatrix, or even between the 
two lobes of the tumour; but as a general rule, the upper part is the best. 
After the division of the integumental structures, and often of a deep layer of 
fat, the end of the nail may be slipped under the edge of the sharp circular 
margin through which the protrusion has occurred, and, the strictma being 
divided away from the sac, and if possible in the mesial line, reduction may 
be readily and safely accomplished. Should the strangulation not be thus 
lelieyed, the sac must be opened, and any stricture divided from within. But 
the Surgeon ^ould exhaust every means before he opens the sac' of an 
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umbilical hernia, especially of large size, the patient, I believe, rarely re¬ 
covering when this is done—^much less frequently, so far as my experience 
goes, than in other forms of hernia. Sometimes, after the external division of 
the stricture, it will bo found that there is an internal strangulation in the 
hernia, the gut having slipped through an aperture foimed, I believe, in the 
condensed iascia covering the sac ; if so, the edge of this sharply defined 
opening may require division. Sir A. Cooper mentions an umbilical hernia 
forming two timiours, having a communication between them; and South 
relates a case in which the tumour resembled a figure of 8, a dense areolar 
band binding down the middle of the sac. In such cases as these, which are 
by no means uncommon, central constriction may require to be divided as well 
SIS the stricture at the neck of the sac. Adherent omentum had, I tliSnk, 
better be left in the sac in cases of umbilical hernia ; and gangrenorm intestine 
or omentum must be treated upon general principles. It is not often that 
strangulation of an umbilical hernia occurs during pregnancy ; but, should 
this happen, the operation must be performed as usiial ; that condition does 
not complicate the case much, and instances are recorded by Sir A. Cooper, 
liawrence, and others, of its sticcessful performance at this period. After the 
division of the strictures and the reduction of parts, a large and veiy thick 
•compress must be laid over the loose folds of integument in the site of the 
hernia, and be retained in position by a broad and firmly applied flannel roller. 

, VENTBAL HBiHNIA. 

By Ventral Hemiea are meant those protrusions of the intestine that 
■occur through any part of the abdominal wall, except the inguinal, the femora), 
•or the umbilical apertures ; they most commonly occur in the mid-line between 
the recti muscles, the linea alba appearing to have given way in this situation 
during parturition ; and here they may attain an immense size. A case was 
once scut to me from the country, in which there was a long triangular gap 
through the upper part of the abdominal wall, extending from the umbilicus 
to the ensiform cartilage, through which a protrusion had taken place that was 
nearly as large as an adult’s head. These ruptures have also been met with in 
the linese semilunares, and in the hypochondriac and iliac regions ; and Cloquet 
describes a case occurring in the lumbar region. When these hemise happen 
in the vicinity of the stomach, they are apt to occasion dyspeptic symptoms 
nnd much gastric irritation ; but Lawrence is doubtless right in thinking that 
these symptoms do not arise from the implication of the stomach, but simply 
from iiTitation of it. These different protrusions have occasionally been met 
with as the result of injuries, by which the anterior abdominal wall has been 
lacerated ; indeed they seldom, if ever, take place below the umbilicus, unless 
arising from a directly traumatic cause. 

Treatment .—The treatment of ventral hernia must consist in supporting the 
tumour by means of a broad belt and properly constructed pad. Should it 
become strangulated, which I believe very rarely happens, owing to the width 
■of the neck of the sac, the operation must be performed in the same way as Tor 
umbilical ru^ure, care being taken to divide cautiously the integuments, any 
aponeurotic investments, and the peritoneal sac if necessary; the stricture 
should always be divided upwards in the mesial line. 
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A Kire kind of ventral rupture has been described by Guthrie and the 
German Surgeons, in which the abdominal wall has been absorbed or yielded 
to a considerable extent, forming a broad and expanded tumour, without any 
distinct neck or pedicle. Sometimes this tumour may attain an immense size, 
stretching perhaps down to the knees, and containing even the gravid uterus. 

PELVIO HBSBNI®. 

Obturator Hernia. —This rare form of henna, in which the protrusion of 
intestine takes place through tlie thyroid foramen, was first noticed by Garengeot, 
in the early part of the eighteenth century; and, since that time, about seventy 
cases have been recorded. Its existence has rarely been ascertained till after 
dellth ; in fact, Lawrence seems to doubt the possibility of the recognition of 
the complaint during life, in consequence of the small size which the tumour 
attains, and its being covered in and compressed under the pcctineus muscle. But 
several cases are on record in which it was recognised during life. It generally 
occurs in persons above the age of fifty ; in consequence, according to Gurlt, of 
the participation by the muscular structures passing through the thyroid 
foramen in the general wasting of tissue which occurs at that time of life. 

Symploma .—In obturator hernia, the intestine desscends through the thyroid 
foramen ; the nock of the sac thus lies behind the horizontal ramus of the 
pubes. The symptoms have in some cases sufficiently resembled those of 
strangulated femoral hernia to lead able Surgeons to suppose they had to deal 
with the latter affection. In addition, however, to the ordinary symptoms of 
strangulation, there are two special signs which may lead to the suspicion of 
the existence of this hernia, if not to its positive diagnosis. The first of these 
is a slight fulness and hardness in the upper part of the thigh to the inner side 
of the femoral vessels, often very indistinct, yet giving to the surface of the 
limb a different outline from that which is observed on the other side. The 
other is, pain extending down the inner side of the thigh towards the knee j 
or even, as in a case referred to by Birkett, as far as the great toe. This pain 
has been noticed in a laige number of the recorded cases, and is due to the- 
presBure of the hernia on the obturator nerve : it may also be increased by 
pressure with the hand at the thyroid foramen. It does not extend to the 
testis ; but it may, as happened in a case which I have seen, affect the 
thigh to such an extent that the patient, to relieve it, flexes the limb on the 
abdomen. Roser has recommended, as a means of diagnosis, an examination 
of the interior of the pelvis, per rectum in the male, and per vaginam in the 
female. Most reliance, however, is to be placed on the symptoms which I 
have described. 

Treatment .—^The taxis has been employed in a few cases. In one instance, 
Roser reduced an obturator hernia in this w'ay, the patient sur\'iving ; but, in 
another case under his care, death took place, a portion of the walls of the in¬ 
testine remaining strangulated. Werner was successful in an instance in 
which, in addition to applying pressure externally, he introduced his hand into 
vagina, and employed traction backwards and upwards. Welsch of Herren- 
bei^ reduced an obturator hernia by external pressure ; the patient was ap¬ 
parently doing well, when, in a few days, an abscess appeared at the site of the 
hernia, and he died in seven weeks. At the post mortem examination, the end 
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of the vermiform appendix \vas found projecting through the thjroid foramen, 
with its tip laid open by the suppurative process. 

In ten cases, an operation has been performed, followed in three cases by 
recovery, and in seven by death. The recoveries occurred in the practice of 
Obr6, Bransby Cooper, and Lorinser of Vienna ; and the deaths in cases 
operated on by Heath of Hewcastle-on-Tyne, Nuttall of Leicester, Heiberg 
jiud Zahrtmann, Amtz of Ringkjobing, Ulrich and Wilms of Berlin (two 
■cases). In Obrd’s case, the patient was seized with symptoms of strangulation, 
but no tumour could be detected in any of the ordinary seats of hernia. " On 
uncovering the upper part of both thighs at the same time, the eye detected a 
slight degree of fulness in Scarpa’s triangle on the right side ; this triangle of 
the opposite limb was well marked with a hollow, or depression passing down 
its centre, but this was lost on the affected side, and the whole contour of this 
part of the limb was visibly fuller than that of the corresponding one. There 
was no tumour or circumscribed swelling ; but, on standing over the patient, 
and using firm pressure with the ends of the fingers over the neighbourhood of 
the femoral artery, and a little below the saphenous opening, a distinct hard¬ 
ness could be felt (slight in its extent), giving an impression as if the sheaths of 
the vessels were being pressed on.” Taking the dangerous state of the patient 
into consideration, Obrd acted in accordance with the best rules of surgery ; 
nnd, thinking that there might be a hernia deeply strangulated in the femoral 
canal, he made an incision downwards in this situation, but was disappointed 
cu finding, when the saphenous opening was exposed, that there was no in¬ 
testine confined there. As, however, a hardened structure could be deeply felt 
at the inner border of the opening, the fascia lata W'as exposed, and the pectineus 
muscle divided to the extent of about two inches, when a hernial sac of about 
the size of a pigeon’s egg, and containing intestine, came into view. In this 
operation the saphena vein gave some trouble, lying in the course of the in¬ 
cision. The sac having been laid open, the stricture was divided upwards, 
■during which part of the procedure the vein was accidentally cut, and required 
ligature j no other vessel was tied. The operation, which reflects the greatest 
credit on Obrfi’s diagnostic skill and dexterity, was perfectly successful, the 
patient making an excellent recovery. In Bransby Cooper’s case, the patient, 
■a woman aged forty-nine, recovered from the operation, but died of bronchitis 
before leaving the hospital. In Lorinser’s case, the existence of the tumour 
was detected by vaginal examination. On cutting down on the hernia (on the 
eleventh day of the symptoms) the intestine was found gangrenous. A fiecal 
fistula resulted, but subsequently closed ; and the patient survived eleven 
months, dying at last of tuberculosis. 

Considering the results which have followed the operation for obturator 
herma, I think tlutt when, in addition to the ordinary signs of strangulation, 
there are also present the altered contour of the limb (perhaps even distinct 
local swelling) and the pain which have been above described, these symptoms 
not only justify, but demand, that an exploratory incision be made through 
the structures overiying the obturator foramen so as to examine it. If aheftua 
be found there, it must be dealt with by the general rules already laid down, 
according to the state of the intestine. 

Besides the obturator, various other pelvic hemiae may take place, as into the 
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perina3um, the vagina, or through the sciatic notch. These various forms of 
rupture are of extreme rarity, and present many difficulties in their diagnosis. 

PERiNKAii Heksia commonly occurs in the middle line, between th& 
rectum and the bladder in men, or the rectum and vagina in women ; but 
sometimes the protrusion has been known to take place by the side of the- 
anus, or even in front of this. Of these various forms of rupture, many in¬ 
stances have been collected by Lawrence from different writers. The Treat- 
mmt of such a hernia would consist in supporting the protrusion by means of 
a pad and bandage ; as the mouth of the sac is very large, strangulation is. 
not probable. 

Vaginal Hernia has occasionally been met Avith ; the tumour protruding 
through the posterior or upper wall of the vagina, and presenting the ordinary 
characters of this disease, such as impulse on coughing and reducibility. It 
may most conveniently be kept up by means of a sponge pessary. 

Pudendal Hernia has been described by Sir A. Cooper as very closely 
resembling vaginal rupture. The situation of the tumour may cause it to be 
mistaken for an inguinal hernia ; but from this it may be recognised by the 
upper part of the labium and the ring being completely fioe, whilst a tumour 
presenting the ordinary characters of a ruptm’e is situated in the loAver part 
of the labium, and forms a prominence along the side of the A’agina. 

Sciatic Hernia.—T his rare form of hernia has been described by Sir A. 
Cooper as passing through the sciatic notch, AA'here it lies betAveen the lower 
border of the pyriform muscle and the spine of the ischium. It lies in close 
relation Avith the sciatic nerve, and with the internal iliac vessels. In the 
case related by Cooper, the obturator artery passed above, and the vein beloAv 
the neck of the sac. From the depth at Avhich such a hernia would be seated, 
and its small size, it would probably escape observation during life ; but, if 
detected, it might readily be retained by means of proper bandages and a pad. 
Should operatmn ever be required, the deep incisions must be carefully con¬ 
ducted, on account of the great importance of the parts surroimding the sac. 

DXAFHBAaMATia HEBNIA. 

Congenital defect of the Diaplixagm is occasionally met with.^' It has^ 
consisted, in most of the recorded cases, of an aperture in this membrane,, 
varying in size from an inch in diameter upAvards; and even, in some rare 
instances, of an entire absence of one or both Avings of the diaphragm. 
Through these openings, the contents of the abdomen have been protruded ? 
the stomach and small intestines being most frequently displaced, and the- 
spleen and Uver huAung been found in the chest in a tolerably large proportion 
of the cases. The hernia has been mostly obseiwed in children at or soon after 
birth ; but in several instances the subjects have lived to adult age, the^ 
hernia at last apparently taking place accidentally. In some of these latter 
cases, however, it may be a qu^tion whether the opening in the diaphragm 
was not the result of an accident, perhaps some time antecedent to the occur¬ 
rence of the hernia. , The opening has generally been found in the left side j 
sometimes, howeA'er, on the right. 

^ A most complete and Interesting account of Congenital Diaphragmatic Hernia was published by Dr. 
Thomas Balfour in the iSdintmrgh Mtdital tfourncd, for April, 1869. 
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Diaphragmatic hemfe is sometimes obviously of traumatic origin, being 
the result of a wound or laceration of the diaphragm. It usually attains a 
large size, and commonly contains the stomach or the transverse colon with a 
portion of the omentum, which forms a tumour in the thoracic cavity, 
encroaching upon the lungs, and pushing the heart to one side. The hernia 
is not enclosed in a peritoneal sac, but has been found partially enveloped by 
the pleura. It occurs generally on the left side of the chest, but cases have 
been recorded by Percy and others wjiere the injury of the diaphragm was on 
the right side. The following case affords a very good instance of this rare 
affection. 

A man, seventy-four years of age, was admitted into University College 
Hospital. About twelve months before, he fell into an area about ten feet 
deep; he believed that he injured his chest and head, as from that time he 
had suffered much from shortness of breath and occasional sensation of suffo¬ 
cation, had a hacking cough, and could not lie dowm without feeling some 
difficulty in breathing. At the time of the accident, he coughed up about 
three spoonfuls of blood. Ever since the accident, ho suffered much from 
dyspeptic symptoms and constipation, though before he met with the injury 
he had experienced no inconvenience in this respect. About a month before 
admission, the difficulty in breathing increased ; and four days before he came 
to the hospital, violent pain in the abdomen came on, and his bowels ceased to 
act, although he took a variety of aperient medicines, and had enemata contain¬ 
ing croton oil. On admission, the abdomen was much distended, tense, and 
tympanitic, with pain around the umbilicus; the tongue was coated with 
whitish-brown, moist fur ; the pulse was small, quick, and somewhat resisting; 
there was nausea, but no vomiting. The skin was cool, and the countenance 
anxious ; the bowels had not acted for seven days, but he had frequent desire 
to go to stool. He was ordered an aperient draught every third horn.’. As 
this had no effect, he was directed to take calomel and elaterium pills, and to 
have turpentine enemata, which afforded him some relief, though they brought 
away no faeces. The jiatient became more restless, the skin cold and flabby, 
the countenance more anxious, the breathing shorter, and the abdomen more 
tympanitic, and he died two days after admission, and nine from the commence¬ 
ment of the obstruction. 

Examination of the Body twenty-four hours after death. —The abdomen was 
distended and tympanitic, and the peritoneal siic contained about six ounces of 
fluid, with here and there patches of recently effused lymph. The small intes¬ 
tines were not distended; the large were greatly distended with flatus, the 
cfficum extending into the cavity of the pelvis ; the ascending and the trans¬ 
verse colon were much distended, and it was found that a large loop of the 
transverse and of the descending colon had passed through an opening in the 
cordiform tendon of the diaphragm into the pleural sac, and was there strangu¬ 
lated (Fig. G8!)). The colon below the stricture was contracted, and entirely 
empty. On opening the thorax, the loop of intestine, fourteen inches in 
length, of a pale slate-colour, and distended with gas, was found in the left 
pleural sac. It reached as high as the fifth rib, touched the pericardium, and 
was overlapped by the free margin of the left lung. Where strangulated, it was 
of a darker colour than elsewhere. The opening in the diaphragm. 
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througli which it had passed, admitted little mole than the point of 
the forefinger, and had a thin tendinous margin. The tenth and eleventh 
ribs, on the left side, were found to have been fractured; the latter was 
united by osseous matter, but the tenth rib, at the seat of fracture, had formed 
a false joint. Connected with this and with the intercostal space below 
it, was a firm adhesion about an inch broad and an inch and a half long, 
united by its other extremity in the protruded meso-colon and the dia¬ 
phragm. The protruded meso-colon was firinly adherent to the upper 
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surface of the diaphragm, close to the opening in it. The lungs were tolerably 
healthy. The right plema contained three ounces, and the left eight ounces 
of serum. 
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CHAPTER LXIV. 

— (— 

INTESTINAL OBSTRUCTION. 


Intestmal Obstructions may be of two disthict kinds, the Acute an d 
the Chronic. These must not be confounded with one another, as they are 
usually dependent not only upon very different conditions, but require different 
lines of treatment to be adopted for their relief. 

Acute Iktestinal Obstbuctiox. —This condition may arise from five 
different causes. 1. It most commonly occurs by the for mation of an internal 
hernia, Av hich becomes suddenly strangulated, a portion of gut slipping through 
an aperture in the mesentery or omentum (Fig. (<!)0), or becoming constricted 
by bands, adhesions, or diverticula, stretching across from one side of the ‘ 
abdomen to the other, t. It may occur from invagination or intuss usception , 
the upper portion of the intestine slipping into and being constricted by the 
loAver. 8. It may be produced by a porti on of gut becoming twisted upon 
itself, and tlms foming a volvulus, owing to the mesentery or meso-colon 
beinglinusually long, and allowing a half twist to take place, in consequence of 
which complete obstruction occurs. 4 . In other instances, symptoms of acute 
obstruction may arise in consequence 


of a malignant stricture gradual^ 
closing, and then at last becoming 
iuddenlj occluded. " 5 . Severe and 
even fatal intestinal obstruction may 
occur simply from a spasmodicLcpn- 
traction of the intestine^ or as the 
result of inflammatory affections of 
the abdomen, without the existence 
of any mechanical lesion. 

Symptoms .—The symptoms of 
acute intestinal obstruction, more 
especially when arising from a 
mechamcal cause, such as the forma- 
tion 01 an internal henna, or volvu- Hemia. 

luB, are always characterised by very 

marked vital depression. There is constipation from the very first; but this 
symptom is not the most prorninenTtmST^j those that i^ult are evidently, 
M in an ordinaiy case of strangulated hemia, the consequence of the injury 
inflicted upon the intestine, rather than of the mere mechanical obstacle to 
the onward passage of the faeces. At the moment of the occurrence of the 
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strangulation, the patient is usually seized with a sudden feeling of something 
wrong ha\ing taken place in the abdomen ; or he is struck with i ntense pain at 
one p oijit. There may be sudden sy ncope, though most usually the depression 
of vital power does not amount t 6 this. Yomiting speedily occurs ; at first of 
the contents of the stomach, but after a time of stercoraceous matter ; some¬ 
times it assumes this form almost from the very first. The abdomen beco mes 
swollen and tender, the intestines being blown up with flatus, giving rise to 
immense^tympmiitic distensipa, rolling over one another, and occasioning Ijgjid 
rumbling and g urgli ng noises. If the abdominal walls be thin, the rolling of 
the intestines may be distinctly felt, and in many cases seen, through them: and 
may sometimes be observed to be continued up to one spot, where it ceases. 
At this point an intumescence may sometimes be indistinctly felt correspond¬ 
ing to the seat of strangulation. If relief be not afforded, the sufferings of the 
{>atient become very severe, and his mental distress agonising ; the vomiting, 
perhaps, become less frequent, but the vital depression increases, and at last 
death results, usually about the sixth to the tenth day, though sometimes 
sooner, from exhaustion, peritonitis, and gangrene conjoined, the mind being 
clear to the last, and the patient’s attention being intently and distressingly 
riveted ujwn the possibility or not of getting relief from the bowels. 

Chrokjc lOT’KSTiNATi Obstbuctiox. —This usually arises from one of three 
causes ; viz., 1, the gradual obliteration of some portion of the colon, in con¬ 
sequence of the malignant degeneration of its walls j 2, the compression of the 
gut by a tumour growing near it; or, S, the obstruction of its cavity by the 
accumulation of large masses of hardened feculent matters. 

The Si/mptoms, in the earlier stages of these cases, are commonly those that 
will be described as indicating stricture of the large intestine ; but, when once 
complete obstruction has come on, the constination becomes the, mogt pro- 
minent symptom. In some instances, this will occur without any antecedent 
leading to the supposition of the existence*of stricture. There may be compa¬ 
ratively little constitutional disturbance at first, but the bowels cannot be made 
to act, and any attempt at forcing their operation by the administration of 
purgatives gives rise to sickness and much distress. During the progress of the 
attack, eructations, retchings, and even vomiting, are of frequent occurrence, 
but it seldomTii&ppens that this is stercor^ous till the very last; there may 
be much tymp anites, with rumbling and gurgling of the intestines, but most 
frequently the abdomen fills slowly and gradually, and these symptoms do not 
occur until after some days have dapsed. The distress of the patient does not 
depend so much on the length of time that the obstruction has existed, as on 
the amount of tympanitic distension of the abdomen. The greater this is, the 
more urgent will be the symptoms. In many instances, life is prolonged for 
several weeks, for five or six, even after complete obstruction has set in; and iu 
some cases a recovery may take place, even though a very considerable time 
have elapsed from the occurrence of the obstruction. In the case of a lady 
whom I attended many years ago with Mr. Powell, recovery took place, although 
there had complete obstraction for upwards of five weeks; and I have seen 
other cases recover in which from forty to forty-five days- had elapsed before 
the obstruction was relieved. 

Diaqnobis.—^I. The diagnosis of the causes of (he odstruction is of great 
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importance ; attention as to whether it assumes the acute or the chronic form,, 
will throw some light upon the conditiofis that occasion it. It is often difficult 
to determine whether the obstruction is mechanical, or whether it depends, 
upon a spasmodic or inflammatory affection of the intestine. The practice to 
be adopted in any particular case must at last be determined by a history of 
the symptoms, by a careful exploration of the abdomen and rectum, and by the 
light that can thus be thrown upon the question, as to whether the obstruction 
be dependent on causes that are removable or not by medical means. In many 
instances, the history of the case, the assemblage of strongly marked symptoms, 
and the result of abdominal and rectal exploration, enable the Surgeon to deter¬ 
mine, without much difficulty, that the obstruction is dependent on causes that 
are not removable by any moans short of operative interference. But, in other 
cases, no means that we possess enable us to arrive at a correct or even an 
approximate diagnosis. Cases are recorded that have ended fatally from 
obstruction in forty-eight hours, without sickness, fixed pain in the abdomen, 
or tympanites. These, however, are certainly exceptional, and do not bear 
upon the question as to the propriety of performing gastrotomy in those in¬ 
stances in which it can be satisfactorily determined that a mechanical obstacle, 
not removable by medical means, exists. That the diagnosis may so far bo 
effected with tolerable certainty is evident, from the fact that, in all those 
cases of gastrotomy which liave been of late years practised in this country, 
mechanical obstruction, iiremovable by any but operative interference, had 
been diagnosed and was found. 

The symptoms that will chiefly engage the Surgeon’s attention arc—1, the 
Duration of the Constipation ; 2, the Occurrence of fixed Local Pain in the 
Abdomen ; and 3, the Character of the Vomited Matters. 

1. The Duration of the Constipation does not necessarily throw much 
light upon the cause. Indeed, if patients be naturally costive, constipation 
may last for a considerable number of days, or even weeks, without producing, 
any very serious conseqnenees. Most practitioners must have seen cases in 
which constipation has continued for three or four weeks, without destroying the 
patient. Johnson mentions a case, in which it lasted during forty-five days. 
In these cases, however, constipation has usually come on gradually, being, aa 
it were, an aggravation of the patient’s natural condition. It isrfhe character 
rather than the mere duration of the constipation that is important. The 
sudden occurrence of irremovable obstruction, both of flatus and faeces, in 
I^rsons otherwise regular in their bowels, and the sense of its dependence on a 
fixed cause, are points of importance, as tending to show that it arises from an 
acute mechanical condition. In aqute internal strangulation, the constipatioji 
is ^ways sudden, and is accompanied or speedily followed by other symptoms, 
indicating obstruction. 

2. The Occurrence of Fixed Fain is common to many conditions of the- 
abdomen ; though, when taken in conjunction with the sudden supervention 
of obstruction to the course of the faeces, with more or less tumefaction corres¬ 
ponding to the seat of pain, and more especially with the next symptom to 
which I shall advert, it is not without much value in the diagnewis, 

8. Character of the Voniiting.--^ven when the obstruction is not depen¬ 
dent on complete mechanical occlusion of the bowel, there may be inceMant 
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vomiting, and the stomach may reject its contents as often as anything is in¬ 
troduced into it; but the vomiting will not be feculent in the majority of 
cases, however obstinate the constipation may be, and however long it may 
last. If, however, there be complete mechanical occlusion, feculent vomiting 
most commonly sets in early, frequently by the third, day, or even sooner ; and 
will continue until the cause of occlusion be removed. The vomiting, however, 
is not continuous, but will usually occur only after food has been taken in^ 
the stomach. It is true that feculent vomiting is not sufficient by itself to de¬ 
termine the diagnosis ; and that it may occur in cases of pure spasmodic ileus, 
in which the obstruction is removable by medical means. Of this I have seen 
several instances,—the feculent vomiting being very persistent, and the 
patient presenting all the other symptoms that are usually considered to be 
dependent on internal strangulation ; but eventually recovering under the use 
•of opium, and other medical means directed to the relief of spasm, without 
Ihe necessity of operative interference. It is, therefore, as necessary to bear in 
mind the occasional dependence of feculent vomiting on pure spasmodic ileus, 
•or on other conditions that arc removable by medical aid alone, as that it may 
be absent in cases in which the obstruction, whether seated in the small or in 
the large intestine, can only Ikj relieved by surgical assistance. But a careful 
■exploration of the abdomen and rectum, and a proper inquiry into the history 
•of the case, will most generally prevent the Surgeon from being led into any 
serious error by trusting too imidicitly to the presence or absence of this one 
symptom. 

The following is a summary of the general diagnostic signs of the various 
conditions, leading to acute internal obstruction. 1. In Internal Jiernia the 
suddemiess of the symptoms, the prostration or even syncope, fixed pain, 
and vomiting, will throw light on the condition. 2. In Intussusception, the 
early age, the fixed pain, with elongated tumour to be felt on palpation, and 
possibly through the rectum, with bloody mucous stools and tenesmus, are the 
chief signs, 3 . In Volvulus the signs of internal strangulation, with very 
unequal distension of the abdomen, great tympanites on one side and flattening 
on the other, are met with. 4 . In Chronic stricture suddenly occluded, the 
sudden aggravation of the previous long-continued difficulty in defecation will 
clear up the diagnosis. 

II. After determining whether the obstruction be dependent on causes that 
■are removable or not, the next most important point is doubtless to ascertain 
whether the obstruction is seated in the large or in the small intestine. 
In general, there may be no great difficulty in coming to an accurate opinion 
on this point, if it be borne in mind that, with the exception of volvulus, 
■obstructions of the large intestines are most generally chronic, whilst those of 
■the small are, in by fer the majority of cases if not invariably, acute in their 
■character. The earlier occurrence of feculent vomiting when the obstruction 
is in the small intestine, the greater tympanitic distention and bulging in the 
■course of the csecum and colon when it is seated in the large intestine (the 
•amount t>f urinary secretion being, as was pointed out by Hilton and Gr. Bird, 
less in the former than in the latter case, owing to the diminished extent of 
intestinal surface capable of alxsorption of liquids), and the result of careftd 
exploration of the rectum, will most commonly enable the Surgeon to decide 
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this question with sufficient precision to guide him in tne choice of an operation. 
Yet cases do occur in which, though the obstruction be seated in the large 
intestine, the symptoms are acute, and evidently not dependent on chronic 
obstructive disease, and vomiting is of early occurrence, the distension of the 
abdomen slight, the exploration by the rectum yields no result ; and it is 
in cases of this description, presenting a train of symptoms of mixed and 
uncertain character, that the diagnosis of the precise seat of the obstruction 
cannot be made with sufficient precision to justify operation. 

The most important point to determine in reference to the relief of intestinal 
obstructions by surgical operation, is whether the seat of the occlusion be above- 
or below the loAver end of the descending colon. If situated at or below this,’ 
relief may be afforded by “ Amussat’s operation,” by wliich the colon is opened 
behind, and not through, the peritoneum. If above this point, except in those- 
very rare cases in which the obstruction is in the transverse colon, it wull be- 
necessary to do “ Gastrotomy,” an operation by which the peritoneal cavity is 
opened, and thus the peril to the patient greatly increased. 

1. When the obstruction is situated below the descending colon, explora¬ 
tion of the rectum will usually determine to what cause it is more immediately 
referable. Thus it may be owing to fmcal impaction ; to strangulation of in¬ 
ternal piles ; to compression of the rectum by an over-distended bladder ; or 
to an enlarged uterus, engorged and tilted backwards so as to compress and 
constrict the gut, and thus to lead to the suijposition of the existence of 
tumour. If the intestinal obstruction be owing to one or the other of these 
causes, it may readily be relieved by appropriate treatment. It, however, 
more commonly proceeds from other conditions in this situation, that do not 
admit of relief except by operative interference ; as from constriction, simple- 
or malignant, of the upper portion of the rectum, or of the lower part of the 
sigmoid flexure of the colon, produced by the pressure of a pelvic tumour, or 
by a stricture from fibrous or cancerous degeneration of this part of the wall' 
of the gut. In these circumstances, the obstruction may bo as complete as in 
a case of internal strangulation, and the patient will inevitably perish unless- 
relieved by operation. It is in this group of cases that relief may be given 
without interfering with the cavity of the peritoneum, by the operation of 
opening the descending colon in the left, or the ciccum in the right lumbar 
region, between the reflections of the peritoneum at the part where the gut is- 
not covered by that membrane. 

2. IVhen the obstruction is situated above tbe descending colon, it almost 
always occurs in the small intestine, rarely in the cincum or transverse colon-, 
and may be dependent on various causes, some of which are removable, and' 
othera not, and of which preparations may be found in all the large patho¬ 
logical collections in London. Thus, it may be the result of internal strangu¬ 
lation, either occasioned by the smaU intestine falling into a pouch formed by 
the mesentery, or by the constriction of the gut by the passage across it of 
adventitious fibrous bands. It may be occasioned by intussusception, by the 
lodgment of biliary or other similar concretions, or by mere spasm of the small' 
intestine, which may be so persistent as to prove fatal. This is, doubtless^ 
a rare occurrence; but cases of the kind are on record, in which the only 
joosi mortem appear^ce that could be discovered has been a spasmodically 
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-contracted ileum. The great practical difficulty in all these cases of obstruc¬ 
tion, al)Ove the sigmoid flexure of the colon, is to determine the cause of the 
•obstruction, whether it be of such a nature as may be removed by operation or 
not. In some of the cases mentioned, there may be special symptoms, which 
3 ead to a tolerably direct diagnosis. Thus, in intussusception, bloody and 
mucous stools, and the existence of an oblong indurated swelling, may give a 
•clue ; and in children, as the intussusception usually takes place through the 
ileo-colic valve, the mass of prolapsed intestine may often be felt in the rectum. 
In malignant or fibrous degeneration of the colon, the chronic nature of the 
nlisease, the history of the case, and rectal exploration with the bougie, may 
indicate the nature of the obstructing cause. 

Trkatment.—T reatment of Acute Obstruction.—This must necessarily 
be in a great measure determined by the diagnosis that is made as to its cause. 
Before proceeding to the employment of any measures, whether medical or 
•surgical, in these cases, the Surgeon should never omit to institute a careful 
•examination of the various abdominal and pelvic apertures for some of the 
more obscure forms of external* hernia ; for in cases of supposed internal 
strangulation, it has occasionally turned out, after death, that the patient had 
been labouring under a small femoral, obturator, or sciatic hernia. If such a 
condition be detected, it must of course be relieved by projier operative means. 
In the event of no such protrusion being detected, and from the general 
•obscurity of the symptoms in these cases rendering an exact diagnosis in the 
•earlier stages almost impossible, it is generally ex^TOdient to try the effect of 
proper medical treatment, which will sometimes, even in apixirently hopeless 
cases, afford relief. The only plan of treatment that appears to me of any value 
tis the continued administration of opium or of calomel and opium, with the free 
tipplication of leeches to the abdomen, followed by fomentations. The opium 
■should be given in the solid form, the dose being one grain every six or eight 
hours, either alone or combined with lialf a grain to a grain of calomel. This 
treatment will in all cases be of considerable service, and in some, even the most 
hopeless and complicated, will afford satisfactory results. In a very complicated 
case of intestinal obstruction which 1 attended with (larrod, this plan was 
eminently successful. A patient was admitted into the Hospital, having 
■symptoms of internal strangulation ; he had at the same time double inguinal 
hernia, and a small umbilical rupture, as well as the remains of a fatty tumour, 
which had been partially removed from the abdomimal wall many years 
previously. There were peritonitis with tymjMiniteB, stercoraceous vomiting, 
and Bauch vital depression ; but, as there was no strangulation existing in any 
of the external hemiae, and as there was no evidence as to the precise locality 
^of the internal mischief, it was not thought advisable to have recourse to opera¬ 
tion. The patient was accordingly treated with calomel and opiimi, when, on 
the tenth day, the obstruction gave way and the bowels acted, the patient 
ultimately recovering. 

loflatioii of the Obstructed Intestiue, by the injection of air into the 
rectum,- has been recommended in cases of intussusception, and has occasionally 
been practised with success. In two instances I have successfully had recourse 
to it One was the case of an infant, a few months old, seized with i^mptoms 
of intussusception, whom I attended with Cousins. The^ other patient was a 
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young lady about ten years of age, to whom I was callod into consultation with 
Sir T. Watson, Dr. Murphy, and Dr. West; inflation was performed on the 
fifth day after the setting in of symptoms of acute intestinal obstruction, ap¬ 
parently dependent on intussusception. The proceeding was followed by 
perfect success : the child felt “ as if a bone broke ” in the abdomen, the ob¬ 
struction was removed, and motions followed in three horn's, though all the 
previous treatment had been unavailing. For the convenient performance of 
this operation, I have had an apparatus constructed, consisting of a circular 
double-action bellows, with a long vulcanised India-rubber tube, furnished with 
a stop-cock and rectum-tubes of different sizes for children and adults. Should 
this not bo at band, a well-fitted stomach-pump will answer the purpose. 
When the air is pumped in, it is doubtful whether it passes beyond the ileo- 
lioecal ’^nlvc ; but this is of little consequence, id children especially, in whom 
the inflation of the largo intestine alone may be quite suffioient, the obstruction 
often consisting of the slipping of the portion of the small intestine through 
the ileo-cajcal aperture. 

Inversion, of the patient, and shakingiiim violently when in this position, 
is an empirical method of treatment that has occasionally proved successful in 
the relief of cases of internal strangulation of an obscure character. This rude 
•operation is done as follows. The patient is anaesthetised ; he is then taken 
by the legs and suspended over the shoulders of a strong and tall man, who, 
jumping up and down several times, violently shakes the inverted and un¬ 
conscious patient. As the patient is hanging with his head downwards, and 
the other viscera as well as the abdominal arc shaken up by this process, it 
need scarcely be said that care must be taken in its employment, and it would 
scarcely be safe, except in the young. I have known it to succeed in one case 
of obscure acute intestinal obstruction; and I have seen a case of fatal obturator 
hernia—unrecognised during life—in which, at the fost mortnn examination, 
it seemed probable that inversion and shaking would have effected reduction, 
and so saved the patient. 

Operation for Acute Intestinal Obstruction. —When a patient is 
suffering from the symptoms of internal strangulation which resist medical 
treatment, and have not yielded to inflation or inversion—if it have been thought 
expedient to employ either of these means—he will almost to a certainty die, 
unless relief can be afforded by operation ; and two great questions will at last 
press themselves upon the Surgeon’s attention :—1, whether it is advisable to 
have recourse to operative interference ; and, 2, when it is proper to undertake 
it. The solution of these questions is fraught wuth difficulty, and must 
always be a matter of the most anxious consideration to the Surgeon. It is 
not only that ho knows that, if the patient be left unrelieved, he must neces¬ 
sarily die ; but that he is aware that the only means of relief, gastrotomy, is 
probably nearly as fatal as the disease for which it is undertaken. But the 
difficulties that present themselves in the solution of the question are much 
increased by the great obscurity in diagnosing the cause of the obstruction, for 
in many cases it is absoIq,tely impossible to determine with certainty whether 
it be dependmit on ileus, or arise from mechanical causes; and by the fact 
that apparently d^perate cases occasionally recover without operation. If, 
however, by attention to any of the points that have been pretty fully adverted 
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to, it can be satisfactorily made out that there is an internal strangulation, and 
more especially if the intumescence occasioned by it can be felt, it will evidently 
bo the duty of the Surgeon to give the patient his only chance by the division 
of the stricture. With regard to the time at which this should be done, the 
only general rule that can be laid down is probably the conclusion arrived at 
by Phillips ; that operation is justifiable when three or four days have passed 
without any relief from ordinary means, constipation being complete, and 
vomiting of fa 3 cal matters continuing. 

Gaatrotomy then may be required for the relief of acute intestinal obstruc¬ 
tion, arising from, 1, internal strangulation of the small intestine in whatever 
way produced ; 2, intussusception, or the slipping of the upper portion of a 
coil of intestine into, and its retention by, the lower ; and 3 , volvulus, or a 
semi-twist of the large intestifle on itself. 

The operation of gastrotomy is performed as follows. The room being well 
warmed, the patient should be laid on a high table, his legs being allowed tO' 
hting over the end of it, so as to aflbrcl^ a full view of the abdomen. The 
bladder having then been emptied, chloroform should be administered ; and 
the Surgeon, taking his stand between the legs of the patient, proceeds te 
make the incision through the abdominal wall. This should, as a general rule, 
be carried through the linea alba directly in the mesial line below the umbilicus, 
more especially in children, and in thin subjects. If the patient be very fat, 
it might be necessary to extend the incision higher. It is very seldom 
necessary, and never desirable, to make the incision through the abdominal 
muscles to the side of the linea alba. By such a procedure the operation would 
in no way be facilitated, the w'ound would be more severe, the epigastric vessels 
endangered, and the after-liability to ventral hernia greatly increased. The- 
linea ^ba then having been- exposed, the incision must be carried through the 
abdominal wall until the peritoneum is reached ; this must then be slit up by 
means of a probe-pointed bistoury guided by the forefinger of the left hand. 
The coils of small intestine will now probably protrude tlirough the wound, 
curling over its edges ; they must bo drawn to one side, and be carefulljr 
supported by an assistant, who should press upon them with a soft towel, 
whilst the Surgeon searches for the obstruction. This he does by very carefully 
imd gently tracing upwards the contracted and empty coils, which must 
necessarily be below the seat of obstruction, or by following downwards the 
dwtended intestine. If there be. a hernial constriction formed by a dense 
advenritious fibroid band, he may divide the band that constitutes.the stricture 
oft a dfreetor by means of a probe-pointed bistoury or hernia knife, or break it 
througph witii the finger} or he may withdraw, from the aperture in th<^ 
omentofti or' m^wntray m it had slipped, the constricted coil ot 

intestine. If it be a cMe of volvulus, the colon may be rmtwisted, as in a c««e 
on which I., operated in 1849 . The intesrines having been returned, the 
wound, idbould be closed by the interrupted suture, and the apjdicatimi of some 
transverse of plaster ; the patient must then have his knees b^ oter a. 
piUotr, and should be kept principally upon ice and barley-water. Opium must 
be continuously administered, and the case generally treated on the endinaty 
priac^les of abdmniftal wound. The mortality following gastrotomy Ibr the 
inlifif of intestinal pbstructimi is, as might be expected, very high, amountmg^ 
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to about 80 per cent. Thus Ashbiuret finds that, in 57 cases in \#hich the opera¬ 
tion was done, there-tt'ere M recoveries only. ♦ 

latnMiuioaptioii, or the invaginhtion of an upper into a lower portion of 
intestine, is a common cause 'of ihtestinal obstruction, es^jccially iii Chilean.! 
It may occur in three situations—^viz., in the ilemn, at the ileo-C£Bcal valve, dr in i 
the large intestine. The order of the fiequency of its occurrence is in that of p 
its seat, as just given. These intussusceptions vary greatly in length. They 
are short, not more than two or three inches in length when occurring in the 
small, 12 to 18 inches long when occurring in the large intestine. The intus¬ 
susception may be acute or chronic, according as it is more or lesS tightly 
strangulated. When acute, the symptoms of urgent ihtestinal strangu¬ 
lation are well marked, usually accompanied by spurious diarrhoea, caused by 
bloody mucous or glairy discharge from the included bowel. In such cases 
the patient, especially if a young child, will die m the course of three to five 
days from collapse. If older, he may recover by the invaginated portion of gut. 
sloughing away, and the continuity oi the intestine being restored by the 
cohesion of the opposed serous surfaces at the neck of the invagination- where 
the inversion has taken place. If chronic, the patient may live for some weeks 
until worn out by irritation and pain. The acute intussusception is usually 
situated in the ileum. The chronic is at the ileo-csecal valve, or in the Itirge 
intestine. 

In all cases of intussusception there is a tumour at the seat of disease, caused 
by the doubling in of the inverted portion of gut. If the invagination be iliac 
and the patient thin, this tumour can be felt through the relaxed abdominal 
muscles. If the intussusception be ileo-caecal, or in the large intestine, it can 
be felt by passing the finger up the rectum. In one ease, related by Hutchin¬ 
son, the intussusception was of such a length that the inverted ileo-csecal valve 
was extruded for some inches beyond the child’s anus, and had been mistaken 
and treated for a prolapsus. 

Treatment .—^Therecan be little doubt that spontaneous disentanglement occurs 
in mstny of the slighter cases of intussusception. In others, again, reduction of 
the invaginated bowel may be effected by the forcible injection up the rectum 
of tepid water, or the inflation of the bowel by air. These means, however, 
cannot be expected to succeed in any case of intussusception, except that of the 
larg^ intestine. If it be at or above the ileo-cmcal valve, little good would r^ult 
from such measures as these. If these means fail, the only chance of recovery 
without operation lies in the sloughing away of the invaginated portion of gut. 
And wh^ is this chsmee by natural care ? The answer given by statistics is as 
follows. J. L. Smith, of New York, collected the details of 60 cases ; of these 
7 recovered. Haven, of Boston, found that of 69 cases, i^re were 10 ; and 
Duchaussoy, that out of 185 cases, there were 29 recoveries. The chance of 
^e by natu^ mean^ is about 18 per cent, or rather more than one 

in five—*iw)t'a very hopefed pne, truly. In these circumstances, Surgeons have 
jmturaUy lotAM to gMtrokflny, and the manual'disentanglement of the in- 
vagmated gut, as offering a better prospect ot life. And this oj«ration has 
undoubtedly in many eases been followed by recovery, since, under the directions 
of Nudr, the first well authenticated successful operation of this kind was per¬ 
formed, A^imrst has collected the particulars of 18 cases in which abdominal 
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section ^vas performed for intussusception. Of these fire succeeded j end more 
recently the operation has been successfully lunctised by Hutchinson and others. 
But the prospect of success will greatly depend on the nature and seat of the 
intussusception. If the strangulation be very acute, and if the disease be seated 
in the ileum, the chances are not so faTOurable by any means as in the more 
chronic form of the affection, whe^ the large intestine is the seat of the invagi¬ 
nation. In these cases the gut is inoe^erated rather than strangulated. There 
is, as Hutchinson has well pointed out, n® hope of natural cure by gangrene of 
the included portion, and the patient wiU die, worn out by irritation and pain, 
unless relieved by operation. 

As to the time at which the operation should be performed, it wiU necessarily 
vary greatly in the acute and the chronic cases of intussusception, and whether 
the obstruction is seated in the ileum or the laige intestine. If the invagination 
be attended by acute symptoms of strangulation, and if it bo situated in the 
ileum, the operation must not be delayed after a lair trial has been given to 
such means as injection, inflation, inversion, and opium. If the invagination 
be chronic and colic, the urgency for early operation is not so great, though the 
necessity be eventually greater. 

The operation itself presents no difficulties. The incision should, as a rule, 
be made in the mesial line, and the tumour is a guide to the seat of the 
strangulation. When the invaginated gut is reached, it must be dra^vn out by 
a combined process of gentle traction and of kneading. 

It need scarcely be said that if collapse, tympanites, or symptoms of gangrene 
have set in, no operation should be undertaken, and that it is always of very 
doubtful expediency in young infants. A|ter the operation, the usual treatment 
of opium and milk and ice should be adopted. 

Treatment of Chronic Inteatinal Ohstmetiou. —Gastrotomy is here 
not needed except in the one instance of chronic incarcerated intussusception, 
to which reference has already been made. With this exception, chronic in¬ 
testinal obstruction uill be found to arise from one of three conditions^ ■viz.: 
faecal impaction, compression of the rectum by pelvic tumour of some kind, 
or stricture of the large intestine. 

Feveal impaction is most common in elderly women. When it is suspected, 
the rectum should be explored* and if it be found to be blocked up by a 
rounded mass of indurated and Impacted faeces, the Surgeon must condescend 
to undertake the duties of the‘nightman, and empty the human cloaca of 
ite fetid accumulations. This is best don’e by.ajBaesthetising the patient, then 
dffating the sphincter ani "with the hand, bi^aking down the indurated mass 
with sn Iron qioon or lithotoniy scoop, and washing it away by copious 
eneihata. 

If the obstruction aiise ftom the gradual compression of the rectum by an 
mirapdvic tumour, or the slow constriction oi it or the colon by ma¬ 
lignant disease of the walls, purgatives will be worse them u^i^ess | th^ wiU 
irritate, ■will often induce vomiting, and will always ctinsideii^ly incceaee the 
patient’s distaeess, and should' hot be rented. The patient should be kept 
quiet in bed, and have a nourishing diet: one leaving littlo residue is io be 
preferred,—the best consists of beef-tea, eggs, and a small quantity of brandy ; 
and the passage should be opened by enemata, and the introduction of the tube 
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of a stomaoh-pampl If these means do not succeed, and if the obstruction, as 
is ahnost always the case in these chronic instances, be seated in or below the 
sigmoid flexure of the colon, the intestine must be opened at a point above the 
seat of disease^ 

Colotomy. —The operation required ^to mve exit to the intestinal Contents, is 
of two kinds. In one the intestine is ppe^d in the left iliac fossa, by cutting 
through the peritoneum covering it.' In the other it is opened in the loin by 
cutting between the layera of the meso-colon, being thus exposed where it is 
uncovered by peritoneum. 

Littres C>^(W «^ibn.^The first operation, or LittrC’s, as it has been called, was 
proposed by-a Surgeon of that name, in 1710, who advised that in these cases 
the sigmoid flCxure of the colon should be opened from the left iliac region ; 
but it was not until the year 1776 that any operation of the kind was per¬ 
formed, when Pillore, a Surgeon of Eouen, was the first to make an artificial 
anus on the adult, foB.relief of retention of faeces; this he did, not accordir^ to 
LittrC’s method, but by opening the caecum from the right iliac region. Fine, 
of Oeneva, in 1797, opened the transverse colon from the umbilical region, 
in a case of retention of faeces produced by scirrhus of the upper part of the 
rectum. 

Although these operations serve to fulfil the indication of relieving the 
retention of the faeces, they are all defective in one most important respect ; 
for, as the peritonemn must in all of them of necessity be wounded, an intense 
and frequently fatal peritonitis is the inevitable consequence. It was to avoid 
this serious complication that Callisen, of Copenhagen, in 1796, proposed 
opening the colon from behind, in the left lumber region, where it is not 
covered by peritoneum. He once attempted this operation on the dead body 
of a child ; but, failing in his' endeavour to reach the intestine without 
wounding the serous membrane, he seems to have relinquished all further idea 
of it; and it was subsequently rejected ns impracticable by all writers on 
surgery who treated of this subject. 

Ammsat's Oration. —The operation of colotomy proposed by Callisen, bufc 
first practised and perfected by Amussat, is one of the most important addi« 
tions to modem operative surgery, and affords an admirable illustration of the 
important practical application of an apparently trivial anatomical fact, viz., 
the relation of the layers of the meso-colon to the descending colon. 

Amussat, at the time when he .was attending the celebrated Broussais ftr 
that scirrhous affection of th^ rectum of which he ultimately died, was led to 
reflect on the resources that Surgery o&rs in similar cases ; and after making 
some experiments on the dead body, with the view of'Contrasting Mo merit of 
the different operations that have been proposed for the formation bf artificial 
anus in eases of o^tendrion of the large intestines, he became convinced that 
the operation laropoeCl by Odhaen, if somewhat modified, was not only prao- 
ticablct l^ aaft^ ; an opportunity of putting this opinion to the 

teat ea^)eiinie|ift m in a private case, at which he kindly invited me, 
then h stuft^ ^ilt Paris, to be present; and sihoe this time the operation has 
taken a recognised p«itaqn ki Surgery. 

It is iK)t only for Me relief of chronic intestinal obstruction that Amnasat’s 
^Mention is ncm i^rformed. 
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Colotomy may be required for the following conditions :— 

1. Intestinal obstruction below the descending colon.. 

2. Intense pain in defiecation, in ulcerated cancer of the large intestine or 
rectum. 

8. Cancerous fistula between the rectum and bladder. 

4. Congenital absence of the rectum (p. 701). 

The following is the way in which dolotouy Tjy Amnssafs opexation 

may be j^erformed. A transverse incision is to be made two finger-breadths 
above and parallel to the crista ilii of the left side, or rather in the middle of 
that space which is bounded by the false ribs above and by the crista ihi below; 
the incision should commence at the external margin of the erector spinge, 
and extend outwards for about four inches. The spinous processes of the 
lumbar vertebras, the crest of the ilium, and the last false rib, are the principal 
guides. The superior margin of the crista ilii is, however, the safest of these ; 
and the transverse incision may be said to correspond to the middle third of 
this part of the ilium (Fig. (>91). According to the rule laid down by Allingham, 
the centre of the incision should be exactly half an inch behind a line drawn 



Kg. 691.—Liuc of Incision for Lutiibar Colotomy. Dotted line indicates sitviation of Descending Colon. 

vertically upwards from the mid-point between the anterior and posterior 
"suporior spines of the ilium. It is just under this that the colon will be found. 
After the skin and the more superficial Jjssues have been divided, the muscular 
layers of the abdominal wall are next to be incised as they present themselves ; 
if necessary, the external border of the quadratus lumborum may also be cut 
across. These structures should be divided to the same extent as the incision of 
the skin, otherwise the Surgeon will continue to dig a deep and conical pit, and 
will certainly fail to recognise at the bottom of it the gut of which he is in 
search. The dissection is th^ very carefully to be carried through the fine but 
firm layers of areolo-adipose tissue, which lie immediately upon the intestine. 
When the patient is fat, these are loaded with adipose matter; when thin, they 
are semi-transparent and membranous, closely resembling peritoneum, for 
which, indeed, they may readily be mistaken. These layers immediately over- 
lie the colon, which may usually be felt and seen to bulge through them. 
After their division, the colon will, in general, readily present itself, and. may 
at once be recognised by its greenish colour and distended appearance (Fig. 
692). The operation may then be completed by passing a tenacxilum, or a 
neeie armed with a strong waxed thread, into the most projecting part of the' 
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gut, and by this means drawing it to the surface of the wound, in order to pro** 
vent it from shrinking or sinking back when opened. It is now to be punc¬ 
tured with a Jarge trochar or bistoury; and its contents having been evacuated, 
the sides of the opening in the intestine are to be fixed to those of the incision 
in the skin by four or five points of suture, so as to prevent the contents of the 
bowel from being effused into the areolar tissue of the wound (Fig. 693). It 
is of importance to draAV the colon w'ell forwards before opening it, in order to 
prevent its conteUts from being efiused into the loose areolar tissue of the 
wound, when they may set up Considerable irritation and retard the union of 
the parts.’ In order to prevent that accident, the following procedure may be 
adopted with great advantage. When the gut is exposed, two long silk 
sutures may be passed through it transversely parallel to the sides of the 
wound. Each suture should have a needle at each end. The four needles 
should then be passed through four points of skin, two in the upper and two 
in the lower side of the wound. The gut may then be opened between the 
two sutures, the finger introduced, the loops pulled out and divided and 
rapidly tied. By tliis plan much time is saved, and the frecal matte? prevented 
from running into the W'oimd. If the patient be very fat, the operation is 
jwoportionately difficult on account of the depth of areolo-adipose tissue lying 
in front of the quadratus, which requires to be very carelully dissected through 
before the gut can be reached. This step of the operation will be much 
facilitated by dividing the deeper seated tissues in a crucial manner, so as to 
give the operator more space. 

After colotomy, the patient will derive much comfort from taking powdered 
charcoal. It not only deodorises, but also tends to harden the-faeces. When 
recovery has taken place, the anal aperture in the lumbar region may be kept 
supported and closed by means of a truss with a large pad. , 

When the operation is practised 011 the dead body, it will be found on dis¬ 
section that the following are the parts cut through. After the skin and 
areolar tissue, the latissimus dorsi will be seen divided towards the posterior 
third of the incision, and the obliquus externus in the anterior two-thirds of 
it: the obliquus intemus and the transvcrsalis, sometimes the quadratus 1mm* 
borum, the areolo-adipose tissue whi^jh immediately covers the intestine, and 
finally the colon itself, come into view. The colon Avill usually be found a 



Fig. 692. in Lumliar negiop to Pig. ^.-Colou Opened and Stitched to Sides 

iunussnts Operation. of Incision. 


littie behind & point that lies midway between the anterior and the posterior 
spines of the ilipm. After the more superficial incisions have been made, the 
surest guide will be the line of condensed fescia which forms the anterior edge 
of the sheath of the quadratus, and which lies between that muscle and the 
transvcrsalis. This line may always readily be distinguished by its buff colour 
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from the surrounding muscular structures. Very few vessels or nerves are 
wounded, as they for the most part run parallel to the line of incision; 
whereas, if the vertical incision of Callisen were adopted, they would neces¬ 
sarily be cut across. Different Surgeons have variously modified this operation 
by making the incision vertical or semilunar instead of transverse. 

Amussat’s operation may.be required in a totally different set of cases from 
those of intestinal obstruction, viz., in cases in which there is no distension 
of the gut, but in which the patient is worn out by the sufferings induced by 
the passage of feculent matters over an ulcerated cancer of the rectum, or 
in which great distress and discomfort arise from the perforation of the 
bladder or vagina by a rectal cancer, and the consequent passage of fasces into 
these cavities. In cases such as these, the object of the* operation is not to 
relieve distension, but to give ease to the patient, to mitigate his sufferings, 
and consequently to prolong his life in comfort, by diverting the passage of 
the faeces from the ulcerated surface through the opening in the lumbar 
region, and thus removing the main cause of his sufferings. It has proved 
most successful in affording the desired relief. But in such cases, the opera¬ 
tion is somewhat difficult of execution ; for, on account of the contracted 
state of the colon, that intestine recedes behind the quadratus lumbonim, and 
the folds of peritoneum nearly surround or invest it; and it is so covered in 
by fat and areolar tissue, that a very cautious dissection is required to expose 
it without wounding the peritoneum. The difficulty may to a certain extent 
be lessened by throwing up a large bland enema just before the operation, so 
as to distend the gut somewhat forcibly. 

Lastly, it may be required in cases of imperforate anus in children in whom 
the rectum is absent, so that the gut cannot be reached through the perinseum. 
In operating on the newly bom infant, it must be borne in mind that the. 
kidney is very large, extends far outwards, and is enveloped in very little if 
any fet, and that the mcso-colon is often so long that there may be a difficulty 
in opening the gut without wounding the peritoneum. I am disposed to think 
that in these cases it may be better to open the caecum in the right flank than 
the descending colon in the left (see page 701). 

Compasrison of Zdttr6’s and Amnsaat’s Operation*. —When we 
- compare the different operations that have been proposed for the formation 
of an artificial anus, it will be found that Callisen’s, as modified by 
Amussat, is the one to which the preference must be given ; for by it alone 
the peritoneum is not wounded# and thus the inflammation of that membrane, 
which is a neceiBary and often a fatal consequence of the other operations, 
is avoided. Bdidde thiis advantage, which is of the very greatest importance, 
Amnssat’s operation presents several other claims to our notice. As only one 
side of the colon can be drawn forwards, and not a knuckle of it, as would be 
the case if the small int^tines were operated upon, it is evident that the spur¬ 
like process, which has been described by Dupuytren, must exist to a very 
small extent j and, consequently, if the artificial anus should ever become use¬ 
less, the natural passage for the faeces having been re-established, it could 
readily be closed up. If, however, the peritoneum should be accidentally 
wounded in the attempt to reach the colon from behind, even then this o^ra- 
ion would be preferable to that of Littrd; for, the cavity of the abdomen 
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having,been opened at its most depending part (in the recumbent position), 
the faecal matters would have mhch less tendency to be efiused into it, than if 
it were opened in front. In respect of not wounding the peritoneum, this 
operation closely resembles that of puncturing the bladder above the pubes, 
and below the reflexion of that membrane. There is, however, one important 
difference between the two operations, which may influence the result; in the 
one case, as the patient lies upon his back, the mine has a tendency to stagnate 
in the wound, being obliged, in order to escape, to mount against its own 
gravity ; whilst, in the other case, the feecal matters find a ready exit from a 
wound situated in a depending part. 

Caesar Hawkins has collected and analysed 44 cases, in which an artificial 
anus has been formed by opening the intestine ; in 17 of these the artificial 
anns was made through the peritoneum, and in 27 behind that membrane ; 
but for various reasons, which are stated at length in the paper, HaAvkins ex¬ 
cludes 5 of the cases of peritoneal section, leaving only 12 to compare with 26 
cases of operation behind this membrane. Of the former he finds that 7 died 
and r> recovered; the recoveries amounting, therefore, to only forty-one per 
cent, in the cases of this category; whilst of the 26 cases where the peritoneum 
was uninjured, 10 died and 16 recovered ; the proportion of recoveries in the 
cases of this category amounting to sixty-one per cent. Though the large 
intestine was opened in all these cases, the operation was performed on the 
rigM side in 10 instances ; in 4 cases the right colon and caBcum were opened 
through the peritoneum, and of these all died ; whilst of the remaining 6 , in 
which the right colon wtis opened behind the peritoneum, 4 recovered. The 
preference, therefore, as Hawkins observes, on the right side, is certainly due 
to the lumbar operation. It is remarkable, however,.that in the operation on 
the hft colon, the results are somewhat different; for, of 8 cases in which this 
intestine was opened through the peritoneum, 5 recovered and 3 died ; whilst 
of 20 cases in which the lumbar operation w^as performed, 11 recovered and 9 
died. Hawkins observes, that the inequalities of the numbers appear, how¬ 
ever, to leave the question as to the mode of operating on the descending colon 
still imdecided ; and that an operator is justified in selecting whichever situa¬ 
tion he thinks best for the formation of an artificial anus on the left side of 
the body ; still, for the reasons that have already been given, there can be no 
doubt whatever that Amussat’s is very decidedly preferable to Littrd’s operation. 
In those cases in which death has resulted from Amussjat’s operation, peritonitis 
does not appear to have exercised any material influence ; and the fatal result 
seems rather to have depended on the influence of previous disease on the con¬ 
stitution of the patient, or on changes taking place in the diseased bowel, 
than on the operation itself, which appears occasionally to have been uselessly 
done at the last extremity. We should, therefore, have less hesitation in per¬ 
forming the extraperitoneal operation in an early stage of those cases in which 
it is called for, than we should if the section itself were attended with any 
serious risk to the patient’s life. 
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TAPPING THE ABDOMEN.—TUMOURS OP THE GROIN. 


TAPPINO THE ABDOMEN. 

The abdomen often requires Tapping, either for ascites or for encysted 
dropsy. This operation, which is one of the simplest in surgery, may be performed 
as follows. The bladder having been emptied, the patient is seated on the edge 
of the bed or of a large chair, or if very weak lies on the side, and has a broad 
flannel roller, split at each end to withm six inches of the middle, passed round 
the body in sueh a way that the untorn part covers the front of the abdomen, 
whilst the ends, which are crossed behind, arfe given to an assistant on each 
side, who must draw tightly upon them as the water flows. The Surgeon then, 
seating himself before the patient, makes a small incision with a scalpel into 
the mesial line about two inches below the umbilicus, and through the opening 
thus made he thrusts the trochar; as the fluid escapes, the patient often be¬ 
comes faint, but this may commonly be guarded against by continuing to draw 
upon the bandage so as to keep up good pressure in the abdomen. After all 
the fluid has escaped, the aperture must be closed with a strip or two of plaster 
supported by a pad and bandage. 

The incision through which the trochar is thrust need not enter the perito¬ 
neum, though if it do it matters little. The trochar itself must be of full size, 
with a well-fitting cannula. Sometimes it is convenient to haA^e one fitted with 
a Stop-cock, to the end of which a v'ulcanised India-rubber tube, as represented 
Fig. 657, p. 569, may be adapted, by which the fluid is carried qm'etly and 
without splashing into the pail destined to receive it. Should the particular 
character of the accumulation of fluid in encysted dropsy not allow its with¬ 
drawal by an aperture below'the* lunbilicus, the abdomen maybe tapped in 
any other csonvenlent situation, except in the course of the epigastric vessels. 

WtTMOtmS or THE O&OIN. 

Tumours of various kinds may develop© primarily in the groin, or descend 
into it from the abdomen. They are of the following kinds ;—l.-Enlargement 
of Ae Lymphatic Glands. 2. Abscess in or around those glands^ 8. Abscess 
d(^ending into the groin from the abdomen—Psoas, Iliac, Pericmcal, Perine- 
jflniric, &c. 4. Varix of the Saphena Vein at its entrance into the femoral, 
6. Aneurisms of all kinds. 6. Osteo-Aneurisms. 7. Cystic Tumours, bursal, 
and developing in the muscular structures. 8. Simple Solid Tumoura, as fatty. 
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libro-cellular, fibro-plasfcic, and fibroid. JMgnant Tumours, primarily de¬ 
veloping in the soft structures In this region, extending into it from the bones, 
or secondarily from contamination of the glands. 10. Hemioe of differeiit 
kinds—inguinal, femoral, and obturator. 

Diagnosis. —In effecting the diagnosis of these various tumours, we must 
first distinguish the pulsating from those that do not pulsate. The Fnlaatiiiig' 
Tiuuoiirs must either be aneurisms, osteo-aneurisms, or cancers or abscesses 
with communicated pulsation. The diagnosis of these different forms of 
disease has already been so folly given at pages 2K and 210, vol. II., that I 
need not enter upon it here. 

The 19'on-F'alsaldxig Tumours are to be divided into two great classes, 
viz., the Redncihle and the Irreducibk. 

The Reducible Tumours of the groin are either hernia, varix of the saphena 
A ciii, or abdominal abscess presenting under Poupart’s ligament.. The diagnosis 
of these different conditions is given at pp. (Job, COO, vol. II. These all have 
an impulse communicated to them in coughing. 

The Irreducible Tumours of the groin have further to be dii’ided into those 
that contain Fluid and thosO ithat are Solid. 

The irreducible tumours cmitainmg Fluid are either abscesses in or around 
the lymphatic glands, or cystic growths of various kinds. The diagnosis here 
is easy : the irregular hardened outline of glandular abscess, its rapid develop¬ 
ment, and softening from a previously indurated state, will distinguish it from 
the tense, clearly defined outline, smooth and elastic feel of the slowly develop¬ 
ing and very chronic cystic growth. In irreducible hernia the impulse on. 
coughing, the gurgling, and other peculiar signs characteristic of that disease, 
will prevent the ijossibility of error in diagnosis. 

'J’he Solid tumours in the groin may either be simiile or malignant. The 
history of the case, the feel of the tumour, the rapidity of its progress, the 
extent of contamination of ..neighbouring parts, and the other signs that serve 
as diagnostic differences betAveen simple and malignant growths, Avill enable 
the Surgeon to effect the diagnosis Avith sufficient accuracy. 

The Treatment of many of these tumours, such as abscess of various kinds, 
aneurism, A-arix, and heniia, has already been so fully considered in the various 
chapters dcA'oted tp these diseases, that I. need not enter upon it here. But the 
question of operating for the removal of cystic or solid hmowrs of the groin, is 
one that presents seA'eral special points for consideration. These are, the 
relations of the morbid mass, Ist, to the femoral vein ; 2nd, to the femoral 
artery ; and 8rd, to the abdominal cavity. K thp tumour lie upofi or com¬ 
press the femoral vein, oedema of the foot and leg will be the rasult; and, 
should the compression have been prolonged and Very chronic, this oedema 
may assume a semi-solid character, so as to occasion a condition of the limb 
closely resembling elephantiairis. Although an intimate relation such as this 
between the .tumour and vein would obviously inculcate the necessity for 
extreme caution, it need not necessarily preclude the idea of operating for the 
removal of the tumour, Avhich may possibly be altogether above and unattach^ 
to the sheath of the A-essels. I once successfully removed a naavoid and lipo- 
matous tumour of many years’ standing, in a case where the limb Avas in a state 
of spurious elephantiasis from compression of the femoral vein, but the vessel 
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was not involved in the growth. If the femoral artery be compressed to such 
an extent as to interfere with liie circulation through the lower part of the 
limb, it will most probably be found that the tumour dips tmder or surrounds 
the vessel, so as to. render removal impracticable. The mere overlying of the 
artery by a freely movable mass, without any compression of the vessel, need 
not preclude operation. The growth figured p. 345, vol. II., was of this kind. 
The connection of the tumour with the abdominal or pelvic cavities under 
Poupart’s ligament, or through the obturator foramen, must be most carefully 
examined. Should this exist, or even be strongly suspected, operation is 
necessarily quite inadmissible. 



OCCLUSION OF THE RECTUM. 


699 


CHAPTER LXVI. 


DISEASES OF THE LARGE INTESTINE AND ANUS. 


CONaSMIXAX. MAIiFOBIXATIONS. 

Congenital Malformations of the anus and rectum are by no means nn- 
frequent, and arc of considerable importance; for, if unrelieved, they must 
necessarily be the cjiuse of speedily fatal intestinal obstruction. They may 
exist in various degrees, which may most conveniently be arranged under the 
following heads. 

Narrowing and Partial Closure of the Anus. —The canal continues 
jxjrvious, but not sufficiently so to allow of the bowels being completely 
emptied, the contraction usually merely admitting a full-sized probe. In some 
cases the obstruction appears to depend upon constriction of the anal orifice, in 
others upon an imperfect septum stretching across it. 

Treatment .—This consists in notching the contracted anus with a probe- 
irointcd bistoury, and then introducing a sponge-tent, so as to dilate it to the 
proper size, to which it must be kept by the occasional introduction of a bougie. 

Complete Closure of Anus. —The anus may be completely closed by a 
membranous septum stretching across it, usually having a raphe along the 
central line, and a slight depression, through which the dark meconium can 
be seen, and on which an impulse can be felt. This constitutes ixjrhaps the 
most common form of malformation that is met with. 

Treatment .—In this variety an incision must be made through the septum 
along the middle line, and* this again cut across on each side, when the 
meconium will freely escape. The four angular fiaps that are left must now be 
removed, and the aperture kept open by the introduction of a wMl-oiled plug. 

Occlusion of Sectum above the Anus by a Membranous Septum.— 
The anus may remain open ; but, at a distaned <$ about half an inch or an inch 
from its aperture, the rectum will be found occluded by a perfect membranous 
septum stretching across it.. This is a rare and somewhat puzzling kind of 
maUbrm^ion, as in it the infant will be found to labour imder intestinal 
obstruction, and yet, on examination, the anal orifice will be found perfectly 
formed, and thus the Surgeon may be misled as to the seat of the obstacle. 
He will, however, detect it by introducing a probe or the end of his little 
finger into the anus. 

TVeafjwenf.—The operation, of which the following are the details, will be 
found to be successful. 

1. The child is put in the lithotomy position. 2. A trochar-cannula is then 
passed down to and pressed against the septum. 8. The stylet is then passed 
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down tbe cannula and through the septum. 4. The trochar being pushed into 
the bowel, is withdrawn, and the cannula left in. 5. A probe is passed through 
the cannula, Avhich is then slipped out over it and along the probe, or a 
director which may be substituted for it, a narrow-bladed pair of dressing 
forceps is pushed up and opened out so as to dilate the opening in the septum. 
During this process, the retained faeces will have escaped. The aperture must 
be kept free by the occasional introduction and expansion of the forceps or of 
a laminaria tube. 

It is important to obsen'e that, although the anus may be perfectly formed and 
patent, with a canal above it about half an inch long, the rectum may be entirely 
absent, the sigmoid flexure terminating in an immense cloaca opposite the sacral 
prominence. In such cases it is of course impossible to reach the gut through 
the anus. In a case of this kind, in an infant four days old, in which I was un¬ 
able to reach the gut through the anal aperture, I performed lumbar colotomy. 

Complete Absence of Anns. —The anus may be completely absent, being 
blocked up by a dense mass of fibro-cellular structure, from half-an-iiich to an 
inch in thickness, above which the rectum terminates in a kind of rul-de-sac. 

2’realmenl .—An incision about an inch in length should be carefully made, 
from the point of the coccyx Ibrwards, and the dissection carried down utitil 
the gut is readied ; this must then be punctured, and the meconium allowed 
to escajje. If the cut surface be left to gramdate, with a plug of lint merely 
interposed between its sides, it will gi*adually contract, and degenerate into 
a fistulous ojicning, through which the meconium will escape Avith difficulty ; 
and, as this track is not lined by a mucous membrane, the probability is that 
the irritation set up along it by the intestinal matters Avill ultimately prove 
fatal to the child. Indeed, it commonly happens in these cases that death 
results in a few days, from iiritation occasioned by the absorption of the 
excreted fluids. In order to obviate this source of danger, Amussat thought of 
bringing down the mucous membrane of the bowel to the anal orifice, and 
fixing it there l>y sutures, so as to afford the iheconium a mucous canal to pass 
through, and thus to prevent the diffuse inflammation which is apt to take 
place' ill the areolar tissue of the pelvis, by the contact and absorption of the 
effused mattcre. In many cases it is by no means easy to do this, but it 
should always be attempted, as I bcheve the whole safety of the child depends 
upon this being carried out. For some considerable time after the operation, 
the aperture should be kept dilated by means of bougies; a gum-elastic or 
pewter tube, through Avhich the ffmefcs are allowed to escape, may be fixed in 
the part. 

Closure of Antte with Ahieuce of Beotum.-^It has already been stated 
that in some cases of perfect formation and of patency of the anus the rectum 
is absent, but more commonly the anus k closed when the whole of the rectum 
is wanting j the intestine (colon) terminating in a large fend.Expanded pouchy 
situated high up at the brim of the pelvis, opposite the sacral prominence, 
A case of this kind differs from the last only in the extent of the occlusion, 
and cannot indeed be distingmshed from it until the Surgeon has made an 
incision in the site of the anus, and has failed to reach the gut at the usual 
distance. 

T'rmtmcni .—Three courses present themselves to the Surgeon. 1. The 
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<iolon may be opened in the left iliac region ; 2. It may be reached in the 
left lumbar region ; and, 3. An opening may be made into it through the 
perinmum. 

1 . Iliac Incision. —The only advantarjes that the iliac incision or Littrci’s 
operation presents, are, that it is an operation easy of performance % and that, 
whether the Surgeon reach the colon or not, he is certain to hit upon some 
part of the intestinal tube which may be drawn forwards and opened. 

The olijections to this operation are, the inconvenient situation of the artificial 
anus ; the great danger that must necessarily result from wounding the peri¬ 
toneum ; the chance of not finding the sigmoid flexure ; and, as has often 
happened, of being obliged to open that portion of the small intestine which 
first presents itself. 

The morinlilij after this operation is very great. Amussat states that, of 
twenty-one children thus operated on, only four ultimately rcco\t!red. Rochard, 
of lirest, however, -writing in ISf)!), speaks of twelve eases as haxing occurred 
in the practice of himself and other vSnrgeons in that town, in seven of which 
the oi^eration was followed by recovery. 

2. Itumbar Incinon. —The lumbar incision, or Amussat’s operation, has 
now been several times successfully practised on imperforate children. 

The advanta{ies of this operation consist not only in the artificial anus being 
situated at a more convenient spot than in Littre’s operation, but more 
especially in the possibih'ty of opening the colon in this situation without 
wounding the peritoneum. 

Tlie ohjections to this operation, as applied to imperforate children, lie in the 
frequent co-cxistence of malformation or malposition of the colon with absence 
of the rectum, and in the impossibility in many cases of determining, before 
proceeding to oj>crate, whether the anus is only occluded by a membranous 
septum, or whether the rectum is absent as well. If it could be ascertained 
beforehand that, though the rectum be absent, the descending colon occupies 
its normal position in the left lumbar region, 1 think it probable that the 
lumbar incision would be attended w'ith less danger than any other operation 
that could be practised • but, in the absence of this knowledge, it would 
scarcely appear to be justifiable to have recourse to it, as the colon might not 
be fomid, and the anus might merely be covered by a dense membranous 
septum. 

3. Periaeal Incision. —The perineal incision hits the advantage of being 
in the natural situation of the anus, and of being easily practised and perfectly 
successful in all those cases in which the anus only is imperforate, the rectum 
being present. It is in those cases only in which there iff congenital absence 
of the rectum Hiat this operation is difficult of performance, and uncertain in 
its results. The dissection requires to be carried with caution to a consider¬ 
able depth along the mesial line ; -the Surgeon taking the curve of the sacrum 
and coccyx for his guide, and, bearing in mind the relations of the bladder and 
large vessels in the neighbourhood, carefully proceeding in search of the gut, 
which may be found at a conmderable depth from the- surface. The danger of 
wounding the bhidder must also be considered, and may be materially lessened 
by emptying this -viscus by pressing over the pubes before commencing the 
operation. In four instances of this kind on which I have operated, it was 
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necessary to proceed to a depth of at least one and a half or two inches before 
the bowel was reached ; which, bn account of the narrowness of the wound and 
the small size and important relations of the parts, is not an easy matter. If 
it could be ascertained before proceeding to operate, that the rectum is absent, 
it might be wiser to search for the bowel in -the lumbar region. But, as the 
Surgeon has no moans of ascertainir^, before making his incision, whether the 
rectum be one inch or three inches from the surface, he must cut into the 
perinaeum in order to obtain the necessary information ; and if once he have 
penetrated to such a depth as to pass beyond the levator ani muscle, or into 
the deep fascim in this situation, a great portion of the immediate danger of the 
operation will have been incurred, and few would think it advisable to leave 
the perineal operation unfinished, and expose the child to the additional risk of 
opening the colon in the lumbar region. Yet, if he have gone as deeply as he 
dare venture, and have not encountered the bowel, there is no alternative but 
to open the intestineithrough the abdominal wall, or to leave the child to its 
fate. In this alternative, Amussat’s operation should be performed. This has 
actually been done, and with success. I saw, some years ago, a young gentle¬ 
man eight years of age, who had thus been operated upon in Mexico for con¬ 
genital absence of the anus and rectum. An incision had first been made in 
the perinmum, but, no intestine being met with, the colon was opened in the 
left lumbar region. The boy was in good health, well nourished, had no great 
trouble with the artificial anus, which was covered with a truss pad, and only 
suffered occasional inconvenience from prolapse of the mucous membrane., 
There was a kind of sphincter-like action in the muscles about the orifice, by 
w'hich the finger was gripped. 

I have several times operated in this way on imperforate children ; but in all 
instances unsuccessfully. In one case, there was an anal aperture, but with 
complete occlusion of the rectum. I operated on the fourth day, first attempt¬ 
ing to reach the gut through the anus ; but, failing in this, performed the 
lumbar oi)eration on the left side. 

There is one point in connection with the perineal operation to which it is 
of much importance especially to attend, not only as respects the immediate 
result of the operation, but as regards the ultimate success of the procedure j 
I njean the bringing down of the mucous membrane of the gut, and fixing it 
to the lips of the external wound. Unless this be done, the line of incision 
between the termination of the gut and the aperture in the integuments will 
degenerate into a fistulous canal j which, like all fistul®, will have a tendency 
to contract, and will be a source of endless embarrassment to the Surgeon and 
to the patient. If the mucous membrane can be brought down and fixed to 
the opening in the integument, this source of inconvenience will be removed, 
and the patient will be saved all that danger which r^ults from the passage of 
the meconium over a surface of recently incised areolar tissue. This, however, 
can only be done when the intestine temnnates at a short distance from the 
surface. If the perineal incision be two or three inches'^ in depth, there will 
be little probability of the Surgeon being able to bring the intestine down to 
such an extent. In the case that I have related I attempted to do so, but 
foimd that the gut was too firmly fixed to be removed by any fraction that it 
would have been safe to employ. 
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SIMPLE STRICTURE OF RECTUM. 

Absence of Anns: Opening of Becttnm into other Canals.— 

The anal orifice may be absent, and the ^t may open into one of the 
neighbouring mucous canals, as the vagina, the urethra, or the bladder. In 
such anomalous cases there is usually, I believe, but little to be done; except 
to restore the anal orifice if possible ; but, if this be impracticable, to make a 
lumbar orifice, and then to take the chance of the other preternatural com¬ 
munication closing. This it will sometimes do ; and cases have occurred in 
which, although the whole of the meconium with flatus had escaped jter 
urethrmn, yet, on opening the rectum, the abnormal communication seemed 
gradually to close, the fajces being directed into their proper chaimel. In a 
case in which I was once consulted, there was imperforate anus and rectum, 
and the bowel protruded as a red fleshy tube, discharging meconium, and 
about four inches in length, from the anterior abdominal wall, just below the 
umbilicus, and immediately above an extroverted bladder. In such a com¬ 
plicated malformation. Surgery could evidently do nothing. 

STBICTtTBl!—SIBIPLB STPHILITIO AND MALIGNANT. 

Stricture may occur in any part of the large intestine, but with very vary¬ 
ing degrees of frequency in different portions of that gut. Excessively rarely 
met with in the ascending or transverse, of unfreqnent occurrence in the 
descending colon, it becomes more common in the sigmoid flexure, and very 
frequently occurs at about the junction of this portion of the colon with the 
rectum. In the rectum itself it is most commonly found either at the iipper 
part, from four to six inches above the anus, or else a little above that aperture. 

It is of three kinds : 1. the simple, dependent on simple thickening of 
the intestinal coats ; the si/philitic; and 3, the malujmnt, consisting 
of cancerous degeneration of the walls of the gut, or of malignant masses 
obstructing the }x>wel. 

1 . Simple or Fibrous Stricture, though occasionally occurring in tlie trans¬ 
verse or descending colon, is most frequently mot with in the sigmoid flexure 
or at its junction with the rectum, or at the upper part of this gut, from four 
to six inches from the anus. This form of stricture of the largo intestine 
commonly occurs in elderly people, and with special frequency in women. It is 
usually the result of long-continued diarrhma or of chronic dysentery. 

Symptoms .—The symptoms of simple stricture of the rectum consist at first 
of some difficulty in defecation, the patient lacing obliged to strain at stool. 
The fajces will also appear to be flattened, narrowed, or furrowed, and in many 
cases, more especially as the stricture adtances, are passed in the form of small 
scybala, with occasionally a kind of spurious diarrhoea„eoiisiBting of the passage 
of the more fluid intestinal contents, whilst the solid matters are left behind. 
At the same time there is very commonly pain in defecation, and the occa¬ 
sional passage of some mucus or blood; and dyspeptic symptoms, with flatu¬ 
lent distension of the abdomen, are apt to come on. If the stricture be within 
four or five inches of the anus, it may be reached with the finger, and its 
precise situation and diameter ascertained. If above this point, it must be 
examined by the introduction of a well-greased bougie, attention being paid 
to the curve which the rectmn makes from side to side, as well as from before 
backwards. In introducing a bougie in onier to ascertain the presence of 
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a stricture above the upper end of the rectum, but little information can 
be gained in many cases, as the point of the instrument is apt to hitch in folds 
of the mucous membrane, or opposite the promontory of the sacrum ; and 
thus, its onward passage being prevented, an appearance of constriction may 
present itself, which in reality does not exist, and unless care be taken the 
mucous membrane may actually be lacerated, and the instrument forced through 
it into the peritoneal cavity. Tn other eases, the bougie will appear to pass, 
when in reality its point, meeting with an obstruction, curves downwards into 
the I’ectum. 

The Progress and termination of a simple stricture vary in different cases. 
In many csises persons will live on in very good general health through a long 
series of years, who present all the symptoms of this simple stricture of the 
rectum. In others the contraction of the strictui'e may go on increasing, 
until at'last complete occlusion takes place, with retention of faeces and all 
the symptoms of obstructed bowels. This condition usually comes on slovv<y, 
and, after the obstruction is complete, life •may continue for several weeks ; 
but in some instances the obstruction seems to take place rather suddenly, and 
with all the symptoms of acute intestinal strangulation, death occurring in a 
few days. Abscess occasionally forms in the neighbourhood of the stricture ; 
ajid, passing dowm into the pelvis, may burst either into the ischio-roctal space, 
or into the vagina, or may present upon the nates. TIic discharge of pus from 
this source, as-■well as from the mucous jnembrane lining the stricture, which 
falls into an ulcerated state, may induce extreme emaciation and hectic, to 
Avhich the impairment of nutrition consequent uj)on the disturbance of diges¬ 
tion adds materially. 

Treatinenl .—The bowels should be kept moderately open, but purgation 
(;arefully avoided, as it is a source of much irritation. Castor-oil, Carlsf)ad 
salts, or saline aperient mineral waters in small doses suit best. The diet 
should be carefully regulated, and the strength kept up. 

The siirgiml treatment of simple stricture of the rectum must be conducted 
on the principle of dilating the canal at its constricted point. If this be 
within reach of the finger, the dilatation can be readily carried oiit. If it be 
aboA'e the upper part of the rectum, and the stricture be tight, it is extremely 
dilfieult to introduce the proper instruments with certainty. When the 
stricture is low down, so that the end of the finger can be introduced into it, 
it may readily be dilated l^y introducing a rectum bougie eveiy second day, and 
gradually increasing the size of the instrument. If the stricture yield but 
slowly, and be very tight and indurated, I have found it a convenient plan to 
introduce a sheathed proloo-pointed bistoury into it and to notch it towards its 
posterior aspect, where this may be done Avithout danger to the peritoneium. A 
lent of compressed sponge should then be introduced, and left in for twelve 
hours. On its withdra'wal, bougies may more readily be passed ; or the dila¬ 
tation may be carried on by means of tents of compressed sponge. When the 
stricture is above the reach of the finger, a good deal of management will be 
required to make the bougie enter it. This is best done by laying the patient 
on his left side, and using a moderate-sized wax or elastic bougie, which must 
be passed without the employment of any force. When once the Surgeon has 
introduced one, qthers can readily be made to follow in the same track. The 
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great danger in introducing a bougie high up, is to mistake the obstruction 
ofFered by its point coming into contact with one of the valvular folds of 
mucous membrane that occur in this situation, for that of the stricture, and, 
by pushing on the instrument, to perforate the bowel—an accident that would 
probably occasion fatal peritonitis. During the introduction of bougies, the 
bowels must be kept regular by means of lenitive electuary, and the occa¬ 
sional use of emollient encmata. If much pain or irritation should be occa¬ 
sioned by their presence, opium should be administered internally or in the 
form of suppositories. Though a simple stricture of the rectum may be much 
relieved by the use of bougies, it is seldom, I think, cured by this moans ; 
there being a great tendency in it to contract so soon as the treatment is 
discontinued. 

Dilatation may sometimes be very conveniently effected by the use of Todd’s 
dilator (Fig. 6!)4). This is introduced closed, covered with a thin vulcanised 
India-rubber sheath, so as to avoid nipping the mucous mem- 
bmue. It is then expanded to the required extent by press¬ 
ing on a trigger in the handle. 

If complete obstruction occur, an endeavour should be made 
to relic’ve the patient by the use of cnemata of gruel and 
linsccd-oil, and the strength should bo supported by a diet 
that is nourishing, at the same time that it leaves little or no 
solid residue ; the bowels may eventually act after a consider¬ 
able lapse of time, the stricture apparently giving way. In a 
case to which reference has already been made, the strictmre 
gave way after obstruction had lasted for about five weeks, 
some hardened lieces with bloody mucus being discharged, 
which were speedily followed by abundant feculent motions. 

Should the obstruction, however, continue, and the patient 
consequently be in imminent danger of death from this cause, 
the intestine should be opened, if possible, by Amussat’s opera¬ 
tion, performed in the way already described (p. 602, vol. II.) 

This may require to be done either on the right or the left 
side, according to the seat of stricture. In the majority of 
instances, this will be situated below the descending colon, so 
that relief may be given by opening this intestine in the left 
loin ; but if it be impossible or even very difficult to deter¬ 
mine the precise seat of the obstruction, the operation may as ^ Beotum 
readily be performed in the right lumbar region. In those **■ ZMiator.** 
rare cases in which the stricture is seated in the transverse 
colon, there would probably be considerable distension of the right loin, with¬ 
out any corresponding enlargement of the left; in these circumstances, the 
proper plan would be to op 6 n the cjecum. 

2 , Syp hiliti c Stricture of the Z«ai^e Intestine is met with in the 
rectum from one to three inches above the anal aperture, and chiefly in 
young women under thirty, rarely in men. They are essentially Hospital 
cases, seldom if ever seen in private practice. This form of stricture is 
usually situated an inch or two up the rectum. It feels as if there were a 
■ >u 11 . z is 
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thickened cicatricial annular constriction of the mucous membrane. At times 
there are ulcerations and fissm’cs in and below this constriction, and very 
commonly the usual evidences of constitutional syphilis. I have soon these 
syphilitic ulcerations extend into the vagina, so as to establish a recto-vaginal 
fistula. In cases of this truly disgusting disease, the general health is usually 
good, and the local symptoms of rectal stricture by no means severe. 

The Treatment consists in the usual means for the cure of constitutional 
syphilis, local dilatation, with or without notching, and the application of 
nitrate of silver to the concomitant sores. 

8. Cancer and Malignant Stricture.—Cancer of the rectum usually occurs 
in the form of infiltration of the substance of the wall of the gut, giving 
rise to considerable induration and contraction of the bowel. In other 
cases, a flat cauliflower growth springs from the inner surface of the intestine, 
being hard, nodulated, and presenting all the ordinary chai'acters of scirrhus ; 
sometimes it is pedunculated, so as to resemble a luemorrhoidal protrusion. 
Lastly, a scirrhous tumour-may form in the areolar tissue external to the 
rectum, and at last press upon and im])licate the gut. 

Enccpiutloid is rarely met with in this region, but has been seen as a large, 
soft, rapidly gi’owing fungating mass. 

EpUMionia is rare, and when it ocem’s is met with at the anal orifice, often 
as a somewhat notched and protuberant growth. It Avill be found to extend 
into the interior of the gut, where it is more or less ulcerated. 

Adenoid Cancer or Columnar Epithelioma of the rectum or sigmoid flexure 
is far from uncommon. 

Fihro-plastic tumours will also sometimes develop in the rectum, and run a 
truly mahgnant course, with ulceration, sloughing, and rapid implication of 
adjjiccnt parts. 

Most usually cancerous disease is seated from three to five inches above the 
anus, and may implicate a considerable portion of the bowel, extending upw’ards 
rather than, downwards, gi\’ing rise to considerable induration aild contraction, 
and attended, at least in some cases, by complete occlusion of the interior of 
the gut. 

Symptoms .—Cancer of the rectum is chiefly met with in middle life, but 
sometimes does not occur until advanced age. Both sexes are equally liable 
to it; if anything, it is more frequent in women than in men. 

It is very insidious in most cases in its early manifestations. A sense of 
uneasiness, a tendency to diarrhoea, a slight discharge of blood or mucus, a 
feeling as if the patient had piles, are usually the only early evidences of 
the development of this distressing disease. After a time, the rectal pain 
becomes very severe. There is now a constant feeling of pain and weight in 
the gut, with a sensation as if the bowels had not been completely relieved, 
together with the discharge of mucus, blood, or pus, and some flattening of the 
faeces. On exploring the parts with the finger, the lower portion of the rectum 
Avill usually be found considerably expanded, whilst the tip of the finger will 
come into contact with the contracted, hardened, ulcerated, and rugged mass; 
at one part of which an opening will be found leading into a rugged, 
irr^ular, scirrhous cavity that passes up through the cancerous mass to the 
healthy gut above. The patient experiences most intense suffering dming 
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defecation, in consequence of the passage of fajces over the raw and ulcerated 
surface. This pain is not confined merely to the diseased part, where the sen¬ 
sation is of a hot and burning character, but usually radiates round the loins 
and down the thighs, and is so severe that the patient looks forward to each 
action of the bowels urith the greatest dread, and restrains it as long as pos¬ 
sible. The whole nervous system at last participates in this continually 
recurring suffering ; the countenance becomes anxious ; the spirits are de¬ 
pressed ; sleep and digestion are destroyed. The patient’s condition is indeed 
truly miserable, between the dread of excessive suffering when the bowels act, 
on the one hand, and the fear of impending obstruction on the other. In 
many instances he is worn out by this suffering, together with the constitu¬ 
tional cjichexy induced by the contamination of the system with the cancerotis 



Fig. (»05- —Cancer of Ui»por Part of Kectuiii. At x iHjrforatioii took place, Iitading to^faial 
Peritonitl* Uuriug admiiiistratioii of an Eaeiiia. 

matter. Not unfrequently the misery is much increased by the formation of 
fistulous openings in the neighbourhood of the bowel, and communications 
between it and neighbouring parts, such as the vagina, bladder, or urethra, with 
cancerous implication of them. Flatus as well as fasces thus get entrance into 
the bladder and vagina; the flatus passing out with a rush, the faeces some¬ 
times obstructing the urethra, and often very seriously irritating the bladder, 
producing strangury and great pain. 

Death may put an end to the 'patient’s sufferings in several ways : by 
exhaustion from pain and continuous discharge, together with constitutional 
cachexy ; by perforation of the cancerous mass, which, ulcerating through at 
some point, opens into the peritoneal cavity, and, by hsemorrhage internal or 
into the gut, inducing fatal collapse, rapidly destroys life ; and in other m- 
stancPB, though more rarely, by fascal obstruction, as in the case of simple 
strict, e. The reason why intestinal obstruction is comparatively rare in 

2> z 2 



7o8 DISEASES OF THE LARGE INTESTINE AND ANUS. 

cancer of the rectum is, that the diseased mass ulcerates and necroses more 
rapidly than it jjrows into the lx)wel, and thus an irregular chasm is left in its 
centre, through which the fteces pass. 

Trmtmpnt .—This must necessarily be palliative. The bowels must be 
relieved by occasional doses of castor-oil or by emollient enemata. Large 
doses of opium, or of morphia injected hypodermically, are required after each 
action of the bowels to lessen the patient’s distress. Little good can be ex¬ 
pected from more active measures ; dilatation only irritates the disease and 
would tend to increase the mischief. The application of caustics, such as 
potassa fuBJi, otters no prospect of advantage, as only a superficial slough could 
in this way be formed without very serious risk of perforation ; it is, besides, 
an excessively painful remedy. Amussat has proposed to crush and break 
down the morbid mass by means of the finger and forceps ; but from such 
treatment as this little good can be anticipated. The recommendation to 
excise the cancerous mass, as made by Tn'sfranc and other French Surgeons, is 
contrary to every principle of good sm'gery ; as it is impossible to extirpate 
the whole of the disease, withoiit either laying open the peritoneal cavity, or 
destroying the patient by the profuse hmmorrhage, which could scarcely be 
arrested. Tf palliative means fixil in aftbrding the requisite relief, and the 
patient sutter much local pain and constitutional in’itatioii during defecation, 
the propriety of establishing an artificial anus in the left lumbar region by 
colotomy may be discussed; not Avith a A'iCAV of saving life, but rather in the 
hope of prolonging existence, and lessening suflbring by prcA'cnting the 
exhaustion and agonising pain that attend the passage of the feculent matter 
oA’cr the ulcerated surface (p. 092 , vol. II.). 

CoJotmny may be required in cancer of the rectum for one of three reasons : 
1. To relicA'o the intense agony resulting from the ])assagc of fjeces over the 
ulcerated canceroxis masses ; 2. To relieA'C the sutteriug and great discomfort 
occasioned by the fmces passing into the bladder or xagina ; For the relief 
of more or less comi)lete obstruction giving rise to stercoraceous distension oi‘ 
t^aMomen. Tn any case it is only a palliative ; ])ut by its means life may be 
)^xrolongcd as Avell as rendered more endurable. 

Caoicer of the Anus.—This is not a very common aflection ; it usually 
ootfxrs secondarily in consequence of sca'rrhus of the rectum spreading to and 
mvolA'ing the margin of the anus. AVhen it occurs as a primary disease,, 
it is usually in the form of epithelioma, and may then form about the anus, 
just as it does at other muco-cutancous apertures. Ii‘ limited, and detected in 
the early stage, it may advantageously be excised ; but at a more advanced 
period of the disease, such a practice can scarcely be adopted with any prospect 
of success, in consequence of -the impossibility of removing the whole of the- 
sti'uctures implicated. 

Fibro-Flastio Tumour of the Bectnm is occasionally met with, forming 
large and somewhat pale tuberose masses, projecting into the interior of the 
gut, or even protruding through the anus, and giving rise to the same train of 
locaJ symptoms as chamsterise cancer of the gut—although the pain is Jess- 
intense. In such cases as these the disease may, if limited or pedunculated, be- 
removed by double whipcord ligature or by the ^craseur. By means of this 
instrument, I have remox-ed from the inside of the gut a tumour of this kind 
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nearly as large as the fist. Recurrence may of course be expected, but the 
jmtient will get relief for a time. 

Papilliform tumours are also met with in this region, causmg much obstruc¬ 
tion, irritation, and hmmorrhage. They may be removed in some cases by 
di\ndiiig the sphincter, dilating the gut, and then extracting or destroying the 
mass. 

Polypi sometimes form in the rectum, constituting large pendulous tumours 
of a fibro-mucous character (Figs. 096 , 097 ). They often give rise to profuse 
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and repeated haemorrhages. ^I’hey may safely be removed by the application 
of a ligature to tlieir neck. 

BECTAL EIBTXJIiJE. 

Fistulous openings occasionally occur between the rcctiun and the bladder 
in men ; or between this gut and tlic vagina in women. 

Recto-Vesical Fistulee are not of common occurrence, and usually result 
either from organic disease of a cancerous character, establishing a communica¬ 
tion between the rectum and the liladder ; or from a wound of the gut during 
the operation of lithotomy. In these cases the urine escapes per antem in 
grejiter or less quantity, occasioning constant in’itation or excoriation, wif^ 
sort of liquid diarrhoea ; and the wet state in which the patient is kept bj* ^ 
dribbling of urine gives rise to an offensive ammoniiical odour about him. If 
the communication between the rectum and bladder be a free one; |ecu|snt 
matter and flatus get admission into the urinary organ, and escape :^om time 
•to time by the urethni; perhaps even more abundantly than the urine doesjwcr 
anim. This is especially the case Avhen the fistula is carcinomatous ; and it is 
remarkable how little irritation is often set up by this admixture of faeces with 
•urine in the bladder. The fistulous aperture in the rectiun can always readily 
be detected by passing the finger into the gutytor examining its interior with 
the speculum ani. 

Treaimcnt .—If the disease be cancerous, nothing can be done in the way of 
treatment beyond keeping the parts clean ; but if it be traumatic in its origin, 
of small size, and more especially if it be recent, its closure may not un^- 
•quently be accomplished by touching it with the nitrate of silver, or a red-hot 
Avire through a sjfeculmn ani. In these cases the galvanic cautery might 
advantageously be employed. If, howeverj the fistula be of old standing, and 
the aperture large, cauterisation will probably not succeed ; and then perhaps 
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the only mode of treatment that can be adopted will be to introduce a grooved 
staff into the urethra, and cut through the sphincter upon this, thus laying the 
parts into one, and converting the anal into a perineal fistula. By keeping the 
catheter in. the bladder, and emptying this, granulations Avill be allowed to 
spring up, and deep union be accomplished. In cancerous recto-vesical 
fistula, colotomy may be had recourse to with every prospect of mitigating the 
patient’s sufferings (Vol. II. p. 708 ), and of thus prolonging life. 

Xiiitero-Vaf^al Fistula. —It has happened that a communication has 
been set up between the small intestine and the vagina, an artificial anus in 
fact forming in this cavity. These cases, however, are very rare, and may 
indeed be looked upon as incurable, lloux and Casamayor have endeavoured 
to establish, by a deep and difficult dissection, a communication between tlie 
small and large intestine ; but the operation, as might have been expected, has 
proved fatal. 

Secto-Vaginal PistulsB^may arise from two causes ; 1 st, sloughing of the 
posterior wall of the vagma, in consequence of some undue pressure exercised 
upon it during parturition ; and 2ud, its perforation by syphilitic ulceration. 
They are of two kinds ; viz., the simple, (ionsisting of a button-hole opening 
(and these are often syphilitic), and those complicated with more or less 
extensive laceration of the perinajum. The size of these fistulous openings, 
when uncomplicated with nipture of the perimeum, varies greatly; in some 
cases there is merely a small perforation, in others there may be loss of the 
greater portion ol‘ the postei’ior wall of the vagina. Whatever their size, they 
are necessarily sourcjcs of very great discomfort and annoyance, both physical 
and mental, to the patient. The recognition of the disease is of course at once 
made ; the escape of the fieces and flatus into the vagina being obvious, and 
digital or ocular examination through the two-bladed speculum at once detect¬ 
ing the seat and extent of the apcrtime. As there is just the possibility of the 
communication existing between the A agina and the small intestine, it may bo 
usefiil to beju* m mind that, in this ease, the feculent matter that escapes has 
been found to be yellower and less stercoraceous than when the rectum is 
opened. 

The Treatment will vary according as the fistula is simple, or complicated 
with lacerated perinaeum. 

Simple uncomplicated Rccto- Vuyinal Fistnlff, if it be small and recent, may 
occasionally be closed by attention to cleanliness, at the same time that its 
edges are touched with the nitrate of silvci', a hot iron wire, or the platinum 
loop. If it be very large, the greater part of the posterior wall of the vagina 
having been destroyed, it will probably be incm’able ; but even here the patient 
should not be left to her fate, and some operation should be attempted which 
may lessen its size, even if it do not completely close it. The kind of fistula 
which is here most commonly met with usually consists of a circular apertxme, 
that readily admits the point of the finger, as it is situated just above the 
sphincter ani. The ojjeration for the closure of a recto-vaginal fistula of this 
kind consists, after emptying the patient’s bowels by purgatives ajid an enema, 
and the bladder by the catheter, in introducing a duck-billed speculum into thc 
vagina, and freely paring the edges of the aperture. As the fistula is always 
low down, this is reach'ly done by placing the patient on her back, and tying. 
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the hands and feet together, as in lithotomy. The vaginal mucous membrane 
should be dissected off towards the fistula. The next point is to bring its edges 
into apposition, in a direction transvei«o to the axis of the vagina ; and in doing 
this, the recommendation made by Copeland and Brown, of dividing the 
sphincter ani, should always be acted on, as it is a most important auxiliary to 
the succe^ of the operative procedures that are required ; for, as there is always 
loss of substance in these fistula), there is necessarily a tendency to tension on 
their sides when any attempt is made to draw them together ; and it is also 
of importance that any muscular mov ement about the parts in the neighbour¬ 
hood of the fistulas should be arrested, as this might otherwise break down union 
after it had taken place between the edges. The sides of the fistula must then 
be drawn into apposition by silver sutarcs introduced by means of the hollow 
needle. I have generally found that these sutures are most easily introduced 
if passed ahove downwards —the mucous membrane being then drawn upon 
by the needle, which more readily transfixes it than if it be introduced from 
below upwards, when it is left to push the* membrane before it. The wires are 
then passed across the fistula and out through the vaginal mucous membrane, 
half an inch beyond the freshened surfaces, care being taken jiot to include the 
rectal mucous membrane. They may then be twisted, or brought through a 
leaden plate and clamped by shot. The success of the j)roeedure depends not 
only on the proper completion of the steps of the operation, but greatly on the 
after-treatment. This should consist in the administration of opium, to pre¬ 
vent the bowels fi’orn acting for ten or twelve days ; indeed, until firm union 
has taken place between the edges. They may then be moved l.)y means of 
laxatives and oleaginous enemata carefully given. During the treatment, the 
parts should be disturbed as little as possible, the patient lying on her side 
with a gum catheter tied in the bladder. The parts should bo well syringed 
twice a day with cold water. The patient must be kept iipon a very moderate 
diet, and the stitches may be left in for eight days, when they nuist be cut out 
and carefully removed. Should any jvoint of the fistula not be closed, the 
application of the nitrate of silver may induce proper union of it. 

If, as A'ery commonly happens, the Recto-Vaginal Fistula be complicated, tvilh 
a Lacerated Perincewn, the operation for that condition, described at p. 
vol. I., must be performed, and the edges of the fistula, being deeply pared, 
brought together at the same time. Sometimes in these cases it happens that 
the perinaBum unites, leaving an aperture above this in the recto-vaginal 
septum; if this aperture be but small, it may be closed by its edges being 
touched from time to time with the actual cautery ; if it bo large, so as to 
allow the introduction of the finger, I believe that it is generally useless to 
attempt to close this aperture by itself; but the perinaeum should again be 
divided, and the whole operation repeated. 

ULCEB AMD S’lSSTTBBJ OF THBJ AMDS. 

This disease, though trivial in point of size and in its pathological relations, 
is of great practical importance, on accoimt of the excessive local pain and 
great constitutional irritation to which a patient labouring under it is often 
subject. Ulcer and fissure commonly exist together in this situation, though it 
by no means unfrequently happens that the two conditions occur separately. 
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The ulcer is usually of small size, seldom larger than a silver three-pence, of a 
circular or longitu^nal shape, situated between the folds of the mucous mem¬ 
brane in the upper part of the anus, or rather the lower part of the rectum, 
just above the ring or ledge formed by the sphincter, and is usually met with 
towards the posterior part of the gut on one side of, or opposite to, the point of 
the coccyx. Occasionally more than one ulcer exists in this situation. If a 
fissure accompany the ulcer, it commonly leads from this across the face of 
the sphincter to the verge of the anus ; but in many cases one or two fissures, 
sometimes even three or four, exist without any ulcer. The fissures are 
usually slightly indurated and cord-like, extending merely through the mucous 
membrane, scarcely, if at all, implicating the deeper structures ; aud not un- 
frcquently their external termination is concealed by a small red pile or flap of 
integument. 

The existence of the ulcer may usually be determined by exploring the 
rectum with the finger, which, if practised in these examinations, will detect a 
small, soft, and velvety patch at the diseased spot; on touching this, the patient 
will usually complain of acute and bimiing pain. In some cases the ulcer may 
be brought into view by examining the rectum with the speculum ani, here 
delineated (Figs. 61(8 and ( 51 ) 9 ). The fissure may always readily be detected by 
everting the mucous membrane of the anus, and by lifting up or turning aside 
the pile that covers the lower end of the crack. i)uring this examination, it 
•Hill usually be found that the sphincter ani is in a more or less spasmodically 
contracted state, admitting the finger and instrument with difficulty. 

Symptoms .—The symptoms of ulcer or fissure in the anus are very cliaracter- 
istic. The patient complains of pain, usually of a severe burning character, on 
the passage of a motion, especially if a hard one ; occasionally it occurs at the 
time of defecation, but more frequently commences a few minutes afterwards. 




Fig. 6!>8.—Anal Dilator. Fig. 600.—Siiennliim Ani. 

and continues from half-an-hour to several hours. This pain is very severe, 
and peculiarly wearing and burning ; it is generally most felt opposite the 
sacro-iliac articulation, but not unfrequently radiates round the pelvis or down 
the thighs. In many cases it produces a good deal of continued irritation 
about^^the genito-urinary organs, giving rise to symptoms of spasmodic stricture ; 
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frequent desire to urinate, tenderness about the prostate, and seminal emis¬ 
sions. The pain is sometimes so severe that the patient avoids defecation as 
long as possible, and even abstains from food with the view of lessening the 
necessity for the frequency of this act. Very commonly in women, the pains 
produced by the rectal disease simulate those occasioned by uterine irritation ; 
and in both sexes they may after a time become continuous, and be attended 
by a good dciil of constant uneasiness in sitting, so that the i)atieut is obliged 
to raise the hip of the aftccted side. There is often a discharge of a streak of 
pus or blood on the faeces, and commonly a good deal of mucous exudation, 
with some tenesmus on defecation ; but in some instances these symptoms are 
altogether absent, and the patient never suffers any local inconvenience except 
Irom the pain. 

The constitutional iiritation is often A ery great, the nervous .system gene- 
a-ally sympathising with the local mischief. The countenance becomes pale, 
anxious, careworn, and the patient’s expression is indicatiAC of constant 
suffering. 

Causes .—^This affection most commonly occurs in women, especially in those 
•of an hysterical temperament and weakly constitution. When met Avith in men, 
it is most ft-equeiitly seen in enfeebled, cachectic, and debilitated subjects, and 
appears to be the result of a broken state of health. In persons who have been 
the subjects of the chronic dysentery of hot climates, 1 haA'c several times 
noticed a peculiar form of patchy ulceration within the rectum, of an extremely 
irritable and very intractable character. I have in several instances observed 
it in Avomen to be of a syphilitic nature, and in such cases it is situated gene¬ 
rally towards the side or the anterior part of the anus. 

The rectum may l)e injured by blows or falls upon the sacrum or coccyx, 
hissure, laceration of the mucous membrane, rupture of the muscular fibres, or 
even the detachment of the Avhole of the rectum from its connections with the 
sacrum and coccyx, may ensue from these injuries. 

Ireabnent .—The treatment of fissure or ulcer of the anus, Avhen the disease 
is met with in the early stages, may sometimes be successfully conducted by 
the application of nitrate of silver to the fissure, and the use of an anodyne or 
astringent suppository. I haA'e found a A'cry excellent and useful suppository 
in this and many other painfijl affections of the anus to be composed of 2 grains 
of extract of belladonna, 2 ^ains of the acetate of load, and 4 of tannin, made 
up to a proper consistence with a little cocoa-butter. This may be introduced into 
the rectum every night and allowed to dissoh'e there ; the bowels should at the 
same time lx kept gently open with castor-oil, or the lenitive electuary. In 
t ose cases in which the disease has been of some standing these means Avill 
not suffice, and it becomes necessary to have recourse to a very simple operation 
to effect a cure. This consists in dfriding the affected mucous membrane 
fissure, with possibly some of the subjacent fibres of 
the sphincter muscle, by which the part is set at rest, and cicatrisation speedily 
takes place. The relief after the operation is usually immediate ; indeed, after 
Its performance, a patient who has been suffering seA^erely for months or years, 
will often get complete and almost instantaneous relief. The merit of intro- 
ucing this plan of treatment for the cure of ulcer and fissure of the anus into 
surgical practice is due to Sir B. Brodie. Boyer had previously recommended 
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that the sphincter should be cut completely across, in order that its action 
might be paralysed ; but Brodic found that the ulcer could be made to 
heal as readily by the limited incision above mentioned. • The operation is 
readily done by introducing the left fore-finger into the rectum, guiding along 
it a probe-pointed bistoury, and then cutting downwards and outwards, carrying 
the knife about the eighth of an inch in depth. No dressing is required after 
this operation ; but, if the incision do not readily heal, it should be touched 
from the bottom with the nitrate of silver. The patient’s bowels should 
Ix! Avell opened before the operation, and a dose of castor-oil may be given on 
the second or third day after it. During the process of cicatrisation it 
will often be advantogeous to give iron, and to jmt the patient on a nourishing 
diet. 

Spasmodic Contraction, of the Sphincter Ani is usually associated with 
fissure or ulcer of the anus, or inflammatoiy irritation of some neighbouring 
organ ; but occasionally it occurs without this complication, and in all cases it 
may be connected with a neiu’algic condition of the part. In hysterical 
women, this neuralgia and spasm are especially apt to occur ; though it is not 
improbable that, in many of the so-called cases of neuralgia of the anus, some 
positive disease, such as a small ulcer or fissure, may he detected on close 
examination, as I have had several occasions to verify. 

The Trmtmeni of contraction of the sphincter, whether associated Avith 
neuralgia or not, consists in the employment of local sedatives, especially the 
extract of belladonna, gr. j. to gr. ij., as a suppository ; the boAvcls being kept 
relieved by cnemata and confection of senna. Should these means fail, the 
patient must be amesthetised, and the sphincter forcibly dilated Avith the 
Surgeon’s fingers. 

Atony of the Rectum is common in middle age, in those Avho lead seden¬ 
tary lives, and especially in Avomcn. This condition is the consequeime of and 
leads to habitual constipation, the AA'alls of the rectum becoming expanded and 
pouch-like. It may occasion the retention and impaction of hardened fieces. 
A mass of clayey consistence, and as largo as the Icctal head, forming in the 
rectum and interfering seriously with defecation, becomes a source not only of 
great discomfort but of serious ill health. Like all retained excreta, it sloAvly 
poisons the system, giving rise to ford breath, dirty greyish complexion, and 
mental depression. 

The Treafnmit of atony of the rectum consists in scrupulous care in empty¬ 
ing the bowels by the administration of cold cnemata. If impaction of fmees 
hnA’e occuiTed, this is to be remedied only by putting the patient under 
chloroform, forcibly dilating the sphincter Avith the hand, and breaking doAvn 
the hardened mass Avith a lithotomy scoop or iron spoon, washing it away Avith 
encmata; and thus clearing out the bowel. (See p. 070.) 

ABSCESS AND FISTULA. 

Abscess not unfrequently occurs in the Adcinity of the rectum and anus. It 
may either be superficial, being confined to the muco-cutaneous structures, and 
presenting the ordinary characters of acute subcutaneous abscess; or it may be 
deeply seated, forming in the ischio-rectal fossa. It is these rectal abscesses 
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that are of most practical importance. They may be of two kinds—Acute 
and Chronic. 

Acute Ischio-rectal Ahsoees. —^This forms deeply in the fossa, with 
throbbing, shooting, and stabbing pains through the anus, rectum, and 
perinajum ; on examination, a hard brawny substance may be felt in the 
areolar tissue by the side of the gut, either by examination from without, or 
by exploration through the rectum. It speedily softens, and wiU, unless an 
outlet. be made for it, either burst externally, or into the cavity of the gut, or- 
both ways. This acute form of abscess usually occurs in persons of otherwise 
strong and healthy constitutions. 

Chronic Ischio-rectal Abscess, on the other hand^ occurs insidiously in 
persons of cachectic, broken, or phthisical constitutions. Without much pain 
or local incoiiA'cnicnce, it forms a collection of pus, which is usually limited to 
one side of the ischio-rectal fossa, but in other cases acquires considerable 
magnitude, denuding the gut to a considerable extent; in fact, almost sur- 
romidiug the rectum, and then spreading widely on the nates or hip, presenting 
all the ordinary characters of a chronic abscess. This kind of purulent col¬ 
lection may form in this as in any other situation in the body, as the result of 
congestion or of some local in*itation. I have sev eral times seen it follow 
kicks, blows, or braises of the lower part of the body, or as a consequence of 
the lowering of the vitality of the mass of arcolo-adiposc tissue on the 
ischio-rectal fossa by weakly pei-sons sitting on a cold stone, or standing for a 
long time on the ice or snow. In other cases the mischief appears to originate 
around the prostate, and an abscess forming in this situation may find its 
Avay down by the side of the rectum. Sir Ji. Brodie attributed these abscesses, 
and the consequent hstuhe, to iverforations of the mucous membrane of the 
gut; and although I think he exaggerated the frequency of this mode of pro¬ 
duction of the abscess, yet there can be no doubt that, in some instances at 
least, it occurs as the I’osult of perforation of tlie bowel ; either by ulceration 
from within, by the formation of a fissure, or by some foreign body, as a fish¬ 
bone, transfixing it, and thus inducing inflammatory action in the areolar 
tissue outside the rectum. 

Treatment .—In the treatment of these abscesses, the iwincipal point to be 
attended to is to prevent the extensive denudation of the gut. In order to do 
this the abscess must be opened, so soon as the formation of pus can be ascer¬ 
tained to have taken place, by making a free, and, if necessary, a deep incision 
into the ischio-rectal space by the side of the bowel. Unless this be done, it 
may either burst into the interior of the gut, or spread widely upon the nates, 
and then give way. The pus that is let out of these collections is always 
extremely ofiensive, even though not mixed with any feculent matter; the 
near neighbourhood of the bowel appearing to determine some change in it 
that renders its smell peculiarly stercoraceous. After the evacuation of the 
abscess the patient feels easy, and thinks that all is well, the discharge 
gradually le^ening and the ca\ity contracting; but it does not close, and a 
fistula will be left, which continues to exude a thin watery pus, in which 
feculent matter, perhaps, accumulates from time to time, giving rise to fresh 
outbreaks and extensions of the disease. 

FistuIiA in Ano.—T he sinus left by the contraction of the cavity of an 
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ischio-rectal abscess constitutes in (aw, an affection that has attracted 

a good deal of attention from the frequency of its occurrence, and from the 
■difficulty of curing it without having recourse to operation. 

Extent —Sometimes a fistula is very limited, being merely the sinus left in 
the submucous areolar tissue of the anus alter the bursting of a superficial 
abscess in this situation, extending to a short distance up the gut inside the 
sphincter. This form of fitsula constitutes, however, a kind of spurious 
variety of the disease ; for the true fistula in ano is outside the sphincter in 
the suiTounding areolar tissue, extending always as high as the upper margin 
of that muscle, and Irequently stretching to a considerable distance up the side 
'of the gut. Most frequently the lower and external aperture of the fistula is 
single, and is situated by the side of the anus in the ischio-rectal fossa, just 
beyond the sphincter ; but not unfrequently the apertme is in the perinaeum, 
■or posteriorly in the coccygeal region. Occasionally there is a fistulous opening 
on each side of the gut; or several openings may exist, and then sinuses ex¬ 
tend fr'om these upwards and outwards to a considerable distance, undermining 
the integuments of the perinseum about the buttocks, even stretching away 
towards the trcjchantcrs, and opening at a gi’eat distance Irom the bowel. 
These extensive fistulas and sinuses are frcqirently connected with stricture of 
the gut; but they may occur without this in old and neglected cases of the 
simple disease. 

The fistulie are usually oblique, but straight in their direction fr’om a point 
half an inch or an inch from the anal aperture, running upwards to above the 
•sphincter. In some cases they are tortuous ; and, occasionally, when opening 
nt a distance from the gut, and extensively imdermining the integuments, 
they are angular, having, as it were, an elbow at that point where the super¬ 
ficial sinus meets the deep fistiUa. This peculiarity will prevent the passage 
-of a probe through their wiole length until the external sinus has Ijeen slit up, 
and the commencement of the deep fissure i*eached, and may lead to the suppo¬ 
sition of the fistula being more superficial than it in reality is. 

Vimeties. —P’istula in ano is said to be Complete M'hen it communicates by 
one end •with the interior of the rectum, and opens by the other upon the 
•external surfiice. It is said to be Incomplete when it has only one aperture, 
whether that bo external or internal. 

Complete Futnla is the most common form. It probably arises in the 
majority of cases from some source of irritation seated within the bowel, by 
•which the raucous membrane of the rectum has been perforated, and an abscess 
has formed in the areolar tissue outside the gut. The external opening in 
4 hi 8 form of fistula is usually irom half an inch to an inch from the margin of 
the anus; though it may be seated at a greater distance than this, as upon 
-the hip. It is commonly small, and has avasculai' granulation projecting fix)m 
or occluding it; aird a thin purulent discharge usually drains away from it in 
•small quantities, moistening the surrounding integuments. The internal open¬ 
ing is usually situated just above the sphincter, where the rectum begins to 
expand. But the fistula does not terminate at this internal aperture ; for in 
the majority of cases it runs up into a kind of nihde-sac, to a considerable dis¬ 
tance ftirther. The internal aperture may leadily be detected by introducing a 
-blunt curved i)robe into the fistula; when, by a little management, it may be 
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carried through the inner opening. In some cases, the existence of this may 
be ascertained by examining the interior of the bowel with a speculrun ani, and 
by injecting water into the external opening. 

Incomplete or Blind Fistula may be of two kinds, and commonly arises 
from constitutional causes. "When there is no internal perforation, a mere 
sinus having been left by the bursting of an abscess, the fistula is termed blind 
external. When there is only an internal aperture, it is called blind internal. 
The blind external fistula is readily recognised by its being found that the- 
l^robe does not penetrate the interior of the gut. The blind internal is not so 
readily detected ; but in this case it wilt generally l>e found that the patient 
suffers from an occasional and tolerably abundant discharge of pus from the 
interior of the bowel; that there is a good deal of tenderness, with some 
brawny indm’ution in the ischio-rcctal fossa on one side of the anus ; and that 
the pus may be made to well out in some quantity by pressing upon this i)art. 
On passing the finger into the rectum, the ragged internal aperture iu the gut 
through which the pus exudes may readily be felt. 

Trentment .—Operative intorlerence is usually necessary. It is tnie that in 
some rare instances the fistula may be made to close under the influence of 
(ionstitutional management, aided, perbajjs, by stimulating its interior with the 
nitrate of silver, or by touching it with a probe dipped in nitric acid. This 
kind of treatment is, howeA’er, only successful in the l>Iind external fistula, 
several instances of Avhich 1 iiavc seen recover in this way ; but it can never 
be expected to answer iu any other v ariety of the disease. Occ^asionally in 
elderly people a blind internal fistula (or fistulm) will be found, which, falling 
into a A'cry chronic state and discharging but little, is a source of but very 
trivial discomfort, and will continue for years without giving the patient 
serious local inconvenience, and in no way disturbing the general health. In 
such cases, I believe, there is often far less risk in leaving the fistula un¬ 
touched, than in subjecting the patient at an adA’anced period of life to the 
Imxards of an operation. When the fistula is complete, the only plan of tresit- 
ment that offers any chance of success is the division of the sphincter; so that 
this muscle, which tends to prevent the closure of the sinus, may be paralysed, 
and the fistula, being laid open from the bottom, made to heal by granulation. 
Various plans haA C been devised for the division of the sphincter, and much 
ingenuity has been expended in attempts to discoA'or simpler and less painful 
modes of effecting this than by the knife, but hitherto without success ; and 
the only plan of treatment that deserves any attention is the division of the 
sphincter with a curved bistoury. 

The Opera-fcion for fistula in ano should not be performed indiscriminately 
in all cases and at all periods of the disease. If the fistula be dependent upon 
stricture of the gut, and more especially if this be of a malignant character, it 
is eAudent that no operation can be attended by a chance of success, and none 
should be attempted. So, also, if the patient be cachectic and broken in 
health, it is well to improve his constitutional powers before undertaking an 
operation, lest the wound that results may not readily cicatrise. It is also 
well to wait until the disease has assumed a somewhat chronic form before 
proceeding to the division of the sphincter ; if this bo done early after the 
bursting of the absceM, or at any time if there be much inflammatory action 
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going on, the -wound is apt to assume a somewhat sloughy condition, and to 
heal with great difficulty. The most important question usually connected 
with the operation for fistula, is the propriety of performing it in phthisical 
subjects. It is a well-known fact that fistula in ano is especially apt to occur 
in consumptive individuals, and it is often a nice point to determine whether 
an operation should be pexformed or not in them ; how far the drain from the 
fistula may keep uj) or even generate the tendency to phthisis, or how far it 
may be salutaiy in acting as a counter-irritant, and in preventing the morbid 
condition of the lung from developing itself. Theophilus Thompson has 
stated that the co-existence of fistula with phthisis appears to retard the 
])rogress of the latter disease, acting as a derivative ; and doubtless in some 
instances this may be so. I have, however, in several cases found consider¬ 
able advantage result from operating for fistula in the early stages of phthisis, 
or in suspected cases of that disease, the patient’s health having considerably 
improved after the healing of the fistula. In such cases it may be of use 
to put an issue in the arm or side of the chest. But in confirmed, and still 
less in advanced phthisis, no operation should ever be practised ; as the 
womid will not heal, and the patient must be weakened by the additional 
■discharge. 

The operation for cmnphte fistula should be performed in the following way. 
The bowels having been well cleared out the day before with a dose of castor- 
oil, and an enema administered on the 
morning of the operation, the patient 
should be laid on his left side, with 
the nates projecting over the edge of 
the bed ; a probe must thou be passed 
through the fistulous track into the 
rectum, and the Surgeon, introducing 
the forefinger into the gut, feels for 
the end of the instrument ; he then 
passes a short strong-bladed probe- 
pointed bistoury of about the size and 

shape of that represented in the an- pij,. 7 oi._ope.ratinn f<,r Hstuu 
nexed figure ( 700 ) through the fistula, mAu... 

using the probe as a guide, though 

in some cases this may conveniently be dispensed with. When 
he feels the end of the knife projecting into the rectum through the 
internal aperture of the fistula, he, after withdrawing the probe, hooks 
his forefinger over it (Fig. 701 ), and by a sweeping and pressing 
cut, raising the handle of the instrument at the same time that 
he pushes down its point, brings both finger and blade out at the 
anal aperture, cutting through the whole thickness of the parts 
between this and the fistula, so as to lay the two cavities into 
one. Care should be taken to divide the sphincter in a direct and 

rnj. * 

BistOTiy*" for oblique manner, lest a flap or fold be left which will interfere 

Kututa. with the proper healing of the wound. In performing this ope¬ 
ration, the Surgeon should cut with his left hand if the fistula 
be upon the left side ; and in cither case should he careful not to wound his 
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own finger, as sucli cuts often prove troublesome in healing. Where the 
external aperture or apertures of the fistula are at some distance from the gut, 
the integninents being undermined to a considerable extent, perhaps thinned, 
soft, and bluish* all the superficial sinuses should be slit up; and, in those 
cases in which the course of the fistula runs more or less at a right angle with 
that of the external sinus, it.is necessary to do so before the deep or internal 
fistula can be rejichcd, through which the sphincter must be divided. If the 
fistula be a blind external one, it must at the time of the operation be made 
complete, by scratching with the end of the knife through the tbimied struc¬ 
tures that intervene between its extremity and the interior of the gut ; and 
the operation must then be completed in the way described. If it be a hiinil 
inlenwl fistula, a bent probe should be passed up the anus and through the 
inner opening of tlie fistula into the canal. The end of this, which can be 
felt externally, must l.»c exposed by a ])uncture made through the integuments 
with a shar2)-poiutcd bistoury, and the operation then concluded in the or¬ 
dinary way. 

When there is an internal apertui-e into the gut, this will usually be found 
just above the sphincter ; but the iistnla does not terminate here, frequently 
extending uj) by the side of the gut for an inch or two. In these circum¬ 
stances, what should be done with the rul-ih-sax above the inner aperture ? If 
it bo laid oi)en, an extensive and deej) wound will bo inflicted, which may 
imifiicate some of the luomorrhoidal vessels, and thus give rise to a dangerous 
amount of bleeding. Hence I think it a safer practice for the Surgeon to con¬ 
tent himself with the division of the si)hinctcr and all the jjarts intervening 
between the inner aperture of the fistula and the verge of the anus ; the sinus 
■which is left tisually contracting and closing without difficulty Avhen this has 
been done. In some cases it happens, however, that this cnl-ih-mr. is not 
readily obliterated, but gives rise to a good deal of trouble in consequence 
of the occasional accumulation of pus in it, and the thickening of its aperture 
into the bowel giving rise to spasmodic contraction of the si>hinctcr and a 
kind of rectal stricture. This inconvenience gi’adually subsides in most cases, 
under the use of astringent injections or the introduction of a probe armed 
with nitrate of silver. If the intogunieuts around the fistula have been much 
undermined and thinned so as to leave loose flaps at the edges of the incision, 
the cure will be materially hastened by cutting these off. 

The after-treatment should be as simple as possible, consistently with 
securing closure of the wound by* granulation from the bottom'. A narrow slip 
of oiled lint should be introduced Ijetween the lips of the wound, and this must 
be left in for forty-eight hours, during which time tlie bowels are kept confined 
by the administration of a grain or two of opium immediately after the opera¬ 
tion. On the second day a dose of castor-oil may be administered, which will 
not only act upon the bowels, but bring away the piece of lint. The womid 
must then be lightly dressed from the bottom, a poultice applied, and care 
taken at the daily dressing, by the introduction of a probe, to prevent the 
bridging over of granulations. After the wound has completely unit^, a 
notch will usually be left by the side of the anus, which gives rise to some 
inconvenience for a time by the occasional involuntary discharge of a little 
intestinal mucus, and some flatus. This especially happens in those cases in 
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which the incision has been made anteriorly to the anus into the perinajum^ 
and where incontinence of feces may, for a time, be left. Should an incon¬ 
venient or dangerous amount of haemorrhage occur at the time of the operation,, 
the wound should be plugged with dry lint, and a firm pad applied by means 
of a T-handage. Should profuse bleeding, in consequence of the division of 
some of the haemorrhoidal vessels, come on a few hours after the ojieration, all 
coagula should be cleared away, the gut washed out with ice-cold water, and 
then securely plugged either with a piece of compressed sponge, or with a 
lithotomy or msophagus tube, surrounded by lint soaked in a solution of 
perchloridc of iron, and pushed into the bottom of the sinuses that have been 
laid open. 

h2e:mobbhoids ob filbs. 

By Hfemorrhoids or Files is meant a morbid condition of the blood¬ 
vessels of the anus and lower part of the rectum, especially of the veins of 
the submucous or subcutaneous areolar tissue, giring rise to more or less 
intumescence of the pp.rt, which may or may not be attended Avith a discharge 
of blood. Surgeons are commonly in the habit of classifying piles, according 
;\aB they Ideed or not, into Open or Blind ; or, according as they are situated 
above or beloAV the verge of the anus, into Internal or External ; the in¬ 
ternal being always within the gut, the external habitually protruding out of 
or around the anal aperture. The first may either bleed or not; the latter are 
always blind. To this division into external and internal, B. Cooper has added 
an intermediate variety, the Xntero-External, which is partly within and 
partly without the anus. These divisions are of much practical moment, as 
the treatment is very materially modified according as the haemorrhoid is 
situated above or below the anal verge. 

PREDTSPOsrKQ CAUSES.—Wc must look to the peculiar arrangement of the 
veins of the reeium as directly predisposing to the occurrence of piles. The 
lower part of the rectum and the verge of the anus are composed of a plane of 
muscular fibre and a muco-cutancous surface, with an intervening stratum of 
dense areolar tissue. In this areolar membrane is situated a close interlacement, 
or net-work, of tortuous veins. The blood, from this plexus of haemorrhoidal 
veins, finds its way into the general system through rivo distinct channels. By 
far the greatest portion of it is carried into the inferior mesenteric vein, and 
thence into the vena portae, through the medium of the superior haemorrhoidal 
vein, which may be looked upon as the extreme radicle of the portal system ; and 
a certain quantity passes into the internal iliac A^ein through branches that accom¬ 
pany themiddle and inferior haemorrhoidal arteries. We may, therefore, look upon 
the haamorrhoidal plexus as being placed midway between the portal and general 
venous systems, being the point indeed at which they touch ; but as belonging 
rather to the portal than to the systemic veins. In these airangements we see 
all the dements that would predispose to congestion, and consequent dilatation 
of the vessels of a part. There is a large and intricate plexus of veins in which, 
as m all similar net-works, there is a tendency for the blood to circulate slowly 
at Jtimes; the natural tendency to stasis of the blood being much incree^d by 
the d^ndent posirioa of the pari, and by the anatomical fact that, in oonse- 
^ence of th.e^^8enGe of vdves in the superior hsemorriioidal vein {md in the 
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vessels into whieli it pours its contents, the whole pressure of the column of 
■blood in the portal system may be brought to bear upon the hmmorrhoidal 
plexus. The circulation through the portal system is likewise subject to much 
interference in consequence of hepatic and intestinal obstruction, and in these 
changes the blood in the hBemorrhoidal plexus also participates ; and, were it 
not for the provision that exists by which this plexus may free itself to a 
certain extent from over-distension by its communication with the internal 
iliac through the medium of the middle hfEmorrhoidal rein, piles woiild be 
much more frequent than they even now ax*e, as a consequence of obstmeted 
portal circulation. Another great cause of hasmorrhoidal enlargement is to be 
found in the._want of support that the veins of this jxlexus experience on their 
mucous aspect during defecation. Situated as they are in areolar tissue, 
between a plane of muscular fibres on one side, and yielding nmcous membrane 
•on the other, when distended by the constriction w-hich they undergo during 
■and after the expulsion of the contents of the rectum, they necessarily give 
way on that side on which they have the least support, being forced down and 
elongated, together Avith the mucous membrane under Avhich they ramify, and 
Av'hich has a natural tendency to become slightly everted during the act of 
defecation. It will be found that all the more immediate or exciting causes of 
piles act by unduly increasing one or other of those natural tendencies that 
■e.xist in the system, by favouring the local congestion or determination of blood, 
at the same time that they produce a lax state of fibre. 

Aije exercises considerable influence in pi’cdisposing to ixiles. This disease 
is not unfrequently mot with in young men of eighteen or t\\pnty years of 
age ; more especially if they be of a relaxed and phlegmatic temperament 
Avith languid circulation, and be obliged to lead a more sedentary life thaxx is 
natural or proper at that age. After this period, the liability to the disease 
diminishes until middle age is reached, AA^hcn the tendency to hajmorrhoidal 
affections is again increased, and becomes more marked thaix at any former 
period of life, OAA'ing to the more active operation of those causes that tend to 
impede the return of the portal blood. 

Sex appears to exercise more influence oxx the occurrence of hemorrhoids 
at particular periods of life, than on the general liability to the disease. It 
certalixly appear^ ^ be more frequently met Avith amongst niexx at an early 
than in young women ; but at a later period of life, so far as my obser¬ 
vation goes, the disease occurs with nearly equal frequency in both sexes. The 
comparative e:^emption of young women is readily accoxmted for, by the 
periodic discharges from the uterus preventing the congestions that might 
otherwise occur in the parts in its vicinity. The greater frequeixcy in females 
at a later period of life is attributable not only to the tendency induced 
during pregnancy by the pressxire of the gravid uterus, but also, after the 
cessation of the menses, to the determination that is apt to be set up in 
certain organs of the female economy, and to the retardation of the portal 
citcnlahon by the accumulation of fat and other causes; these conditions 
chiefly occxxr in women of a sanguine and plethoric habit of body. 

indolent habits constitutes, perhaps, the most powerful > 
<^use of the disease ; more especially if habitual high living be 
conjoined with want of proper and sufficient exercise. Indeed, the artificial 
von. IX. , . 3 ^ 
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and luxurious habits of the more opulent classes, by diminishing tone at the 
same time that they occasion plethora and a tendency to abdominal en¬ 
gorgement, exercise a considerable influence on the occurrence of this disease, 
which is much more frequent amongst them than in persons in the humbler 
walks of life. 

Tliere are a number of minor conditions which are commonly looked upon 
as predisposing causes of this 4i8ease, though it is extremely difficult to de¬ 
termine the precise share that each has in its occurrence. Amongst these may 
be mentioned intemperance in food and drink ; residence in warnj, moist, and 
relaxing climates .; the use of soft and warm beds, or the opposite condition 
of sitting on a cold stone or damp cushion. Over-excitement of the generative 
organs will also occasion it. 

ExciTiif« Causes. —Amongst the exciting causes may be mentioned local 
irritation of any kind. Thus, in some people hard riding will bring on an 
attack of piles. The fmhitual use of drastic ‘purgatives, more especially of aloes, 
rhubarb, &c., is well known to occasion the disease ; though it must be observed 
that individuals, who make habitual use of these remedies, often labour under 
some of those obstructions of the abdominal viscera that have already been 
noticed as conducing to piles. The existence of other diseases about the rectum 
and anus, such as fistula, ulcer, or stricture, by inducing local congestion and 
irritation, may excite the disease ; so also, uterine affectims and various diseases 
of the genito-urimry organs jxtslJ give rise to this affection. 

The most direct exciting cause of piles is certainly a retardation to the return 
of the portal blood. Any impediment to the onward cuiTcnt of the blood 
tiuough the haamorrhoidal or mesenteric veins, the trunk or ramifications of 
the vena portae, exercises a marked influence on the tendency to congestion 
of the haemorrhoidal plexus. Habitual constipation ; the accumulation of 
hardened feculent masses in the large intestine; the want of due secretion 
from the mucouk surface ; obstruction to the proper action of the liver, and 
consequent congestion of that organ ; the pressure of abdominal tumours, or 
of the gravid uterus, are all active exciting causes, interfering as they do with 
the proper return of the portal blood. In some cases, even the existence of an 
obstacle to the circulation in the systemic veins may occasion this disease ; 
thus it will arise from the procure of an aneurismal timiour on some of the 
large A'onous trunks within the chest. 

STRUCTUttB.—A pile, whether external or internal, consists essentially in the 
first instance of a varicose condition of a portion of the hsem^-hoidal plexus, 
or rather, of the small veins of the submucous tissue that pour their contents 
(into this ; this varicose condition, becoming prominently developed at certain 
-points, gives rise to small knots or tumours. A pile in this state is quite soft 
f and compressible, and can readily l)e emptied by pressure ; and when cut into, 

, it will be found to be composed of one or more cells Med with blood, and 
surrounded by areolar tissue. The appearance of cells is, however, deceptive, 
and is occasioned by a section of the sacculated and dilated veins that enter 
into the composition of the tumour. After the piles have existed for some 
littib time, or after they have once become Inflamed, the tissues that enter 
into &eir composition undergo modifications that induce corresponding altera- 
libns in the character of the tumour. The coats of the veins become thickened; 
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their cellttlar dilatations are filled with coagulated blood j the inresting areolar 
tissue is hypertrophied or thickened by plastic deposit ; and, on being cut 
into, the pile is seen to bo composed of a spongy kind of tissue filled with 
blood. External piles, when examined after removal, often rfisemble in 
structure a mass of hypertrophied areolar tissue, infiltrated with plastic 
matter, in which a number of small vessels of uniform character ramify, 
but without any appearance of cells. Internal piles, on the contrary, contain 
more of the venous, and less of the areolar element. They are also commonly 
furnished with a small central artery, which is apt to bleed freely, or even 
dangerously, if the tumour be cut across; hence, provided they are not clogged 
with coagulated blood, they may readily be injected from the inferior mesenteric 
artery. 

In studying the structure of hmmoiThoids, it is of importance to observe that 
they occur under two different forms : one in which there are distinct tumours, 
within or external to the anus, and another in which there is merely a varicose 
condition of the veins of this region, without distinct intumescence. 

In those cases in Avhich there is merely a general varicose state of the veins 
of the submucous areolar tissue of the anus, Avithout any distinct tumour 
springing above the level of the membrane, it will be foimd that the smaller 
branches of the haemori’hoidal plexus, and the small twigs that enter these 
from the submucous areolar tissue, have undergone varicose dilatation, being 
apparently greatly incretised in number, as w'cll as in size. The mucous 
membrane is of a deep nmlbeiTy or port-Avine colour, and Ixjcomes everted 
after each motion. There is usually some mucous secretion about the anus, 
rendering the part moist : and the patient complains at times of Aveight and 
of bearing doAvn, with pains either in the part itself, in the sacro-lumbar 
region, or in the thighs. The motions, more especially if hard, are streaked 
with blood, and more or less of this fluid drops in a rapid manner after the 
passage of the fiA3ces. There is seldom much blood lost % but at times there 
is an exacerbation of all these symptoms, and the haemorrhage, as Avill more 
particularly be mentioned hereafter, may become very abundant. This con¬ 
dition of the mucous membrane may precede, and is frequently found to accom¬ 
pany the time pile, whether external or internal, and may be looked upon as 
constituting the first stage of this disease. If this state of things be allowed 
to continue unrelicA'cd, the tendency to congestion increases ; more and more 
of the mucous membrane is everted and protruded after defecation ; the sub¬ 
mucous areolar tissue becomes stretched and lax, and the case is apt to become 
one of prolapsus ani. 

External Kasmorrhoids are those that are situated below the A'erge of the 
anus, and that are invested by cutaneous, or, at most, by muco-cutaneous tissue. 
Before appearing as defined tumours, they usually constitute longitudinal folds 
that surround the anal aperture, or radiate from it as from a centre. In colour, 
they vary from that of the natural structures to a pink or purplish hue; and, 
their tegumentary covering consisting of the thin skin of the part, they resemble 
folds of this tissue rather than of mucous membrane. Their size varies, 
according to the state of congestion ; and hence the same tumour may at one . 
time be soft, flaccid, and loose, apparently nothing more than a fold of integu¬ 
ment, Mid at another may become tense, tumid, and ready to burst. 

3 A 2 
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Symptoms .—Wlicn of small size and recent formation, external piles do not 
in general give rise to much distress, but merely some local heat, pricking, and 
itching, mth a sense of fulness after defecation ; but when of large size, and 
inflamed or irritated, they may occasion very acute suffering. There is not 
only deeply seated, dull, aching and throbbing pain in the pile itself, but this 
shoots up the side of the rectum, through the perinaeum, and into the nates, 
and is much increased when the patient stands or walks. After a few days 
these symptoms subside ; suppuration either taking place in the pile, or the 
blood contained in it coagulating. The parts are, however, left in a thickened 
and indurated state, and do not really resume their former soft and flaccid 
condition, effusion of plastic matter taking place into the areolar tissue, and 
the contained blood perhaps coagulating, so that the tumour can no longer 
be emptied by pressure, assuming the form of a broad, rounded, or indurated 
mass. 

Internal Files. —^Whon the pile is situated altogether within the verge of 
the anus, it is called internal; of these there are two principal varieties, the 
Lonyitudinal and the GloTmJar. 

The longitudinal, or, as it is sometimes called, the Fleshy pile, is generally 
met with about an inch or two up the rectum. It is spongy, elastic, firm, or 
tough, of a dark reddish or dusky brown tint, tapering upwards from a broad 
base. It seldom bleeds or varies much in size ; between the piles arc found 
small curtains, valves, or folds of mucous membrane, forming sacculi or pouches, 
with their concavities looking upwards. These sacculi are apt to become 
distended and pressed downwards by the fieces, especially if the motions be 
hard and the bowels have been constipated, thus giving rise to a tendency to 
prolapsus. 

When the haemorrhoid assumes a Globular form, it constitutes the ordinary 
bleeding pile. It may be situated on a broad base ; or, as not unfrequently 
happens, its point of attachment to the mucous membrane becoming elongated, 
it assumes a pedunculated shape, hanging downwards into the cavity of the 
rectum. It is of a dark bluish colour, and numerous small vessels of a brighter 
hue than the body of the pile may be seen ramifying on the mucous membrane 
investing it. Its surface is at first smooth and shining, and may continue so 
throughout, being covered with a thin and delicate prolongation of the lining 
membrane of the gut. Not unfrequently, however, superficial ulceration takes 
place, and then it has a granulated strawberry-like appearance. 

Symptoms .—Internal piles are usu^y attended by a sensation of Jicat, 
itehisg, pricking, or smarting about the anus, and a feeling as if there were a 
foreign body within the gut. After defecation these sensations are incre^ed, 
and are often accompanied by a bearing down, as if the bowel were not emptied 
of its contents, that is peculiarly distressing and sickening. Tliis is occasioned 
by the piles, or the elongated and condensed mucous membrane to which 
they are attached, being protruded during the expulsion of the faeces, and 
not returning sufficiently quickly, being grasped by the sphincter ani and 
constricted by it. This feeling of discomfort and bearing down is much 
increased, if the patient stand or walk much after having had a stool, or if he 
have a confined state of the bowels. If this state of things be not properly 
Attended to, the symptoms become increased in severity; the bearing-down 
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sensation amounts to true tenesmus, and the act of defecation becomes so 
painful that the patient defers it as long as possible, and then when it does take 
place, in consequence of the accumulation of the excreta and their indurated 
character, the suffering is much increased. Internal piles now usually make 
their appearance, if they have not existed before ; the mucous membrane of 
the rectum becomes prolapsed, and an increased secretion of thin mucus takes 
place from the orifice of the gut, moistening the part and soiling the patient’s 
linen. Irritation in the neighbouring organs is frequently set up; occasionally 
to so great an extent as to mask the original complaint, the patient referring 
his principal pain and discomfort to these sympathetic disturbances. There is 
often a dull aching fixed pain at the lower part of the lumbar spine, and more 
frequently opposite the sacrum or the sacro-iliac articulation on either side ; 
this is sometimes very sei^ere, perhaps down the thigh, or round the groins ; 
iiTitability of the testicles may come on, or irritation about the neck of the 
bladder, causing frequent desire to micturate, and increasing the patient’s 
sufferings by the straining that takes place. The general health now suffers, 
the patient may become emaciated, and the countenance often presents apecu- 
liiU'ly anxious, drawn, and careworn look. 

The symptom, however, that first of all and most prominently fixes the 
patient’s attention, is K»morrliage. This varies greatly in quantity ; at 
first there may merely be a few drops firlling after the jiassage of a motion, or 
the cylinder of fmces may bo stained on one side by a streak or spots of blood, 
or the bleeding may amount to several ounces or even pints. When moderate 
in quantity, it olten affords relief to the other local symptoms, and seldom 
proves injiuious fi-om the quantity lost at one time; but, if profiise, 
and occurring at short intervals, its effects on the constitution may be 
alarming. 

The hmmorrhoidal flux is connected with, and in the great majority of cases 
dependent upon, the existence of distinct haemorrhoidal tumours. Occasionally, 
however, it appears to occur when there is no distinct separate tiunour pro¬ 
jecting above the surface of the membrane ; but in these cases there is general 
intumescence and congestion of the whole of the mucous membrane of the 
lower part of the rectum, from which the blood exudes in drops, or it may 
even spirt in a distinct jet from the open mouth of a blood-vessel. 

It is frequently ushered in by an exacerbation of those symptoms that 
commonly accompany piles, such as a sensation of fulness, weight, and 
tension about the parts. But the symptoms that precede its occurrence are 
often much more imperfectly marked than is usually stated, and are frequently 
absent altogether. 

The discharge of blood may be periodical, occurring every month, or at 
intervals of two, three, or six months; and it may be remittent or inter¬ 
mittent. When once it has set in, it usually continues from three to six days, 
increasing in quantity up to the third or fourth day, and then lessening. 

"^en moderate in quantity and short in duration, it is often a source of 
relief to the patient; but if a very large quantity be lost at one time, or if 
it continue for too long a period, it becomes a source of great debility; more 
harm is usually done to the patient by its long continuance, than by its 
excessive quantity at any one time. The patient may become much debilitated 
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and anajmic ; nervous headaches, pallor, palpitations, and syncope may result. 
In some cases this discharge is of service, acting as a derivative, and prevent¬ 
ing disease from falling on more important parts ; it has especially been 
looked upon as, and doubtless is in many cases, a safeguard from apoplexy and 
visceral congestions and obstructions, particularly •when it occurs in plethoric 
and corpulent persons who habitually live too highly. In other cases it may 
be considered as critical; especially when it occurs about the cessation of the 
menstrual period. But, as a rule, the continued loss of blood from piles is 
undoubtedly injurious to the patient’s constitution. 

Hasmorrhage from piles is sometimes vicarious with, and at other times 
arrests, the menstrual flow. In a case, which I attended with Garrod, the 
patient had suffered from the hmmorrhoidal flux and piles from the age of 
puberty. She menstruated tor the first time when thirty-seven years old ; 
up to that period the hmmorrhoidal discharge had occurred abundantly at 
monthly intervals. After the late establishment of the menstrual function, 
the piles continued to bleed, but loss regularly, and she became anmmic, 
emaciated, and debilitated to the last degree. When she was forty-four 
years of age, I saw her for the first time ; the piles, which were very large 
and vascular, were ligatured, and she made a most perfect recovery in general 
health. 

The colour of the blood is most generally florid, as if it came from the 
small arteries or capillaries of the part rather than from the veins. It would 
appear that, in consequence of the over-distended and varicose condition of 
the veins of the part, the onward flow through the arteries and capillaries 
leading to them is obstructed ; and that, in consequence of the accumulated 
pressure on those vessels, their parictes give way, allowing the florid blood to 
escape from the arteries. * 

Very commonly the internal piles, when brought down, present a some¬ 
what granular surface, in consequence of ulceration having taken place, 
and the whole surface will be seen to exude blood in drops. In other 
instances, the blood appears to come from a cavity in one side of the haemor¬ 
rhoid, as if rupture had occurred from over-distension at that part. Occa¬ 
sionally, however, the flow of blood is so rapid and copious that it cannot be 
supposed to come from exudation, but wnuld appear to depend on rupture of 
the vessels of the part. 

The haemorrhoidal flux may be accompanied by, or alteniate with, a thin 
glairy mucous discharge from the rectum and diseased structures ; this would 
appear to be nothing more than excessive secretion from the membrane, in 
consequence of the irritation set up by the presence of the piles ; it is seldom 
in sufBcient quantity to produce much annoyance, or to be of much moment 
to the patient. 

CoMPLicATrom-^ are not uncommonly complicated with other diseases 
of the rectum, such as fissures, fistula, or j^flapsus. When connected with 
fissure, the haemorrhoid often, as Syme has' remarE^, assumes a peculiar form 
and appearance, presenting itself as a small red-coloured body, like a pea in 
size, firm, and seated at the base of the fissure, which it often conceals ; to a 
practised eye, however, the presence of a pile of this peculiar colour and shape 
is suflicient to indicate the existence of the fissure. 
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In that form of fistula in which the aperture is near the anus, one or more 
external piles of small size are often found situated at the orifice of the fistula; 
and prolapsus rarely, if ever, is met with in adults, without the simultaneous 
occurrence of piles. 

Tebminatiojts. —Haemorrhoidal tumours may terminate by Subsidence, 
Coagulation, Suppuration, or Sphacelus. 

Subsidence. —Complete subsidence of the pile can only take place when 
the disease is of recent occurrence. IVhen of long standing, and after it has 
been exposed to successive attacks of inflammation and turgesccnce, if never 
subsides completely ; and the aredar tissue and the muco-cutaneous structures, 
becoming hypertrophied, form elongated pendulous flaps around the margin 
of the anus. 

Coagulation of the contents of the pile is the result of inflammation having 
taken place in it, and probably terminating in plastic efiusion by which the 
'Ncssels leading from it are obstructed. When it takes place, the tumour, after 
more or less active inflammation, becomes hard, incompressible, and indolent, 
permanent in size, and of a purplish or plum colour. The coagulum thus 
formed may remain persistent, may excite suppuration, or may be absorbed, 
the hyj)crtrophied tissues forming one of the usual anal folds. In some 
rare instances, the coagula may become converted into structures resembling 
phlebolithes. 

Coagulation more frequently takes place in external than in internal piles, 
owing to the great impediment to the return of the blood from them, and to 
their greater liability to inflammation, their exposed situation leading them 
to be bruised or otherwise injured. When it occurs in internal piles, it most 
commonly affects those that are of a columnar or longitudinal shape, and least 
frequently the globular variety. 

Suppuration is not an uncommon termination, if acute inflammation have 
been set up in internal piles, more especially in those that have previously 
been coagulated. When the abscess is discharged, small coagula escape with 
its contents, the cavity granulates, and becomes obliterated, and the pile is 
cured. 

Sphacelus. —In some cases, when there is much elongation of the mucous 
membrane from which the pile springs, prolapsus of that membrane and of the 
piles may take place ; and, this being grasped after it has descended by the 
contraction of the sphincter, the same effect may be produced as if a ligature 
were applied. The tumour becomes much swollen, hard, livid, and tense ; there 
are much constitutional disturbance and restlessness; but after a few days 
the part that is constricted sloughs and drops off, and all the symptdms are 
relieved. 

Diagnosis. —The diagnosis must be regarded in two points of view ;— 
1, as concerns the Hcemorrhoidal Tumours; and 2, with reference to the 
Hcsmorrhoidal Flux. 

1. ABmorrkoidal Tuzuours must be diagnosed from prolapsus ani, polypus 
of the rectum, and condylomata about the anus. From prolapsus the diagnosis 
M not always easy ; indeed, the two diseases are so generally associated, that it 
is of little moment to attempt it. In true prolapsus,’ ocular examination 
will suffice to distinguish the membranous wall of the intestine, forming a 
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smooth, rounded, and somewhat lobulated annular protuberance, from the 
isolated tumom^ of piles. In polypus the history of the case, the pedunculated? 
and solitary character of the tumour, its large size, and comparatively slight 
tendency to periodical haemorrhage, will enable the Surgeon to make the 
diagnosis. From coudylomata the diagnosis is easy ; the soft, flat, mucous, 
and wart-like character of these growths, their history, and their occurrence at 
other points, as the perinmum, scrotum, vulva, and buttocks, will enable the 
Surgeon to distinguish them without any difficulty. 

2 . The Htemorrlioidal Flux must be distinguished from other intestinal 
• liaamorrluiges. This may be done by attention to the character of the blood, 
Avliich will enable us in many cases to determine its source. When it comes 
from piles it is liquid, of a more or less florid colour ; and not unfrequently is 
(juito bright, staining or coating the fmees rather than being mixed up with 
them. When, on the contrary, the blood is poured out at some higher point 
in the intestinal canal than the usual seat of hsemorrhoids, it is of a dark, sooty 
character, mixed up with liquid fteces either in a diffused form or in small 
black coagula, and no fresh or bright blood will be visible. Digital exploration 
of the rectum in cases of piles, and the presence of symptoms indicating the 
existence of mischief at a higher part of the intestine than tlie anus in cases of 
melmua, will also serve to point to the seat of the flux. 

Treatment. —In conducting the treatment of a case of piles, that Surgeon 
will succeed best who looks upon the disease not as a local affection, merely 
requiring manual interference, but as a symptom, or rather an effect, of remoto 
visceral obstruction and disease, the removal of which may alone be sufficient to 
accomplish the cure, without the necessity of any local interference ; or, should 
it be thought necessary to have recourse to operative procedure, this must bo 
made secondary to the removal of those conditions that have primarily occa¬ 
sioned the congestion and dilatation of the hmmorrhoidal vessels. The treat¬ 
ment of piles, therefore, must be considered, 1, as regards the Removal of these 
Constitutional Conditions or Visceral Obstructions that occasion the disease, 
together with any Topical Applications that maybe considered necessary ; and, 
2, with reference to the Operative Procedures that may be required for the 
removal of the affection. 

1 . The Constitutional Management of piles necessarily varies consider¬ 
ably according to the condition of the patient in whom they occur, and the 
visceral obstruction to which they may be referrable. Thus, when they occur 
in debilitated persons, apparently from relaxation of the vessels, most benefit 
will be derived from a mild tonic and nutritious plan, at the same time that 
the bowels are kept regular by some of the aperients that will immediately bu 
mentioned. In these cases, also, much advantage is often obtained by the 
administration of the confection of black pepper, which acts as a useful local 
stimulant to the vessels of the rectum. In the great majority of instances, 
. however, more particularly when occurring about the middle period of life, piles, 
are connected with a plethoric state of system, and obstruction of the ab¬ 
dominal viscera. In these circumstances, our efforts should be directed to the 
reduction of the plethoric condition, by putting the patient upon a proper 
regimen, prohibiting the use of stimulants, and lessening the quantity of 
animal food that he is in the habit of taking. When piles arise from ■ the 
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pressure of a gravid uterus or other abdominal tumour, little can be done ; 
except, by local palliatives and mild aperients, to moderate the inconvenience 
attending them. 

In all cases of piles, but more particularly in those arising from hepatic 
obstruction, mild aperients are of essential service ; by removing feculent accu¬ 
mulations, and establishing a free secretion from the intestinal surface, they 
tend materially to prevent congestion of the portal system. At tijo same time, 
drastic purgatives of all kinds should carefully be aii'oided. The mo:-:t useftil 
aperients are the electuary of senna, sulphur, and castor-oil; one or other of 
which should be taken regularly twice or thrice a week at bed-time, in as small 
a quantity as will he sufficient to keep the bowels free. In many cases, the con¬ 
fection of senna may advantageously be given in combination with precipitated 
sulphur and the bitartrate of potash, equal parts of each of these being made 
into a mass with twice their quantity of the confection and a little syrup ; of 
this clectuaiy a dessert-sisoonful may be taken every night or every second 
night. If there be a relaxed condition of the rectum and anus conjoined with 
the piles, as not unfrequently happens in old as well as in young people, the 
administration of an electuary composed of equal parts of the confections 
of senna and of black pepper, or of cubebs, wiU be found very useful. In 
fact, in all cases in which the black popper is administered, an aperient 
should be given from time to time, to prevent its accumulation in the lai’go 
intestine. When the Ihef is much obstructed, the treatment should be 
specially directed to the relief of this organ ; with this view, a course of 
Plummer’s pill, followed by taraxaciun, and, in relaxed constitutions, the 
mineral acids, will be found especially scriuceablc, at the same time that the 
bowels are kept free by gentle aperients. 

The habitual use of lavements, consisting cither of soap and water or thin 
gruel, will be found advantageous in many cases of piles, though in some they 
appear to mutate, and rather to increase the disease. When the piles occur in 
relaxed constitutions, the lavement should be used cold ; but when the patient 
is of full habit ofl)ody, a tepid one will usually be found to agi-ee best. In the 
general management of piles, it need scarcely be observed that any habits which 
favour the disease should be sedulously avoided. 

The Local Treatment of piles is of considerable imjiortance. The parts 
should be regularly sponged witli cold water, morning and evening. If there 
be much relaxation, and the piles be internal, benefit may result from the 
employment of some astringent injection, such as a very weak solution of the 
sulphate of iron, or of the tincture of the sesquichloride—a grain of the first 
or ten drops of the second, to an ounce of water ; of this about two ounces 
may be injected every night and left in the rectum. The application of an 
astringent ointment, such as the unguentum gallm compositum, or the employ¬ 
ment of the anodyne and astringent suppository already recommended, will be 
attended with much benefit. 

If thh piles become inflamed, the patient should keep his bed, and Icechesi 
should be freely applied around but not upon the tumours. Tepid lotions, 
poffitices, and poppy fomentations, must be assiduously used, a very spare diet 
enjoined, and the bowels opened by mild saline aperients. If a coagulum form 
in an external pile, ^ the result of inflammation, the tumour should be laid 
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oi)en with a lancet, and its contents either squeezed, or turned out with the 
flat end of a director. If abscess form, it must be punctured in th^ usual 
way, and the part afterwards poulticed. Should strangulation of the piles 
take place, the protruded swelling must be returned by gentle steady pressure, 
and the part afterwards well poulticed. 

2. Openration. —The means above indicated are usually suffickfiR^m ordinary 
cases of piles; but if the disease attain an inconvenient size, giving rise to 
general imtation and local uneasiness, or if the abundance of the hsemorrhage 
be such as seriously to interfere with the health of the patient, it will become 
necessary at last to have recourse to operative interference, with a view of 
removing €be diseased structures. No operation should ever be undertaken 
whilst the pile is in an inflamed state, lest unhealthy inflammatory action to an 
undue extent be set up in the part ; it is also well to get the patient’s health 
into a good state, as erysipelas may otherwise follow the operation ; and before 
proceeding to perform it, care, should be taken that the bowels have been well 
opened. 

There are three plans of treatment adopted by (Surgeons for the removal ol’ 
piles; viz., the excision of the tumour, its strangulation by ligature, or destruc¬ 
tion by caustics. These methods of treatment should not be employed indis¬ 
criminately. The first is alone applicable to external piles ; the last two may 
bo adopted in the internal form of the disease. 

Excision.— The removal of external piles is readily effected. The tumour 
should be seized with a vulsellum or hook, drawn forwards, and snipped off 
with a pair of knife-edged scissors, curved upon the flat. At the same time 
when the external piles are removed in this way, any pendulous flails of skin 
in their vicinity should be excised, lest they become irritated, and constitute 
the basis of a fresh pile. After the excision of external piles, there is usually 
but trifling hajmorrhage, which may readily be arrested by the application of 
cold lint, or a pad and T-bandage ; should any small artery bleed, it may be 
l>inched, and the hiemorrhage thus stopped. The haemorrhage attendant on 
this little operation is sometimes rather profuse. 

Xiigature. —Internal piles are usually removed by the ligature; in fact, 
it may be laid down as a rule in surgery, that all external piles should be cut 
off’ and aU internal piles tied. The reason of this difference in the practice to 
be adoi>tcd, according as the pile is situated above or below the margin of the 
anus, is the liability to hmmorrhage in the one case, but not in the other. The 
bleeding that follows the excision of an external pile is not only small in 
quantity, but may readily be arrested by cold or pressure. With internal 
piles, however, it is different; these tumours are not only more vascular, being 
often fed fey a largo central arterial twig, but are deeply seated, and do not 
readily admit of the application of means for the arrest of the flow of blood 
from them. So difficult is it to stop the bleeding from an internal pile in 
some cases, that patients have actually lost their lives from this cause a^r its 
excision, even in the hands of some of the most distinguished Surgeons. The 
excision of internal piles has consequently been very properly abandoned. 

The Operatior} for the Ligature of Internal Piles may most conveniently be 
conducted in the following manner. The patient, having had his bowels 
cleared out by a dose of castor-oil on the day preceding that fixed for the 
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operation, should have an abundant lavement of warm water administered 
about an horn’ before the Surgeon arrives ; and he should then be^directed to 
sit for half an hour on a bidet, or over a pan containing hot water, bearing 
down at the same time, so as to cause the piles to protrude. When all is ready, 
he should be laid on the bed on his left side, with the nates well projecting ; 
the Surgeon then seizes the most prominent pile with a hook, vulsellum, or 
ring-forceps (Fig. 702 ), draws it well for¬ 
wards, and ties its base as tightly as pos¬ 
sible with a thin whipcord ligature. The 
ring-forceps may be tightened by a clip or 
by a strong India-rubber ring on the 
shanks, which closes them if drawn down 
to the handles. He does the same to one 
pile after the other, until all that can be 
met with have been strangulated in this 
way. In some cases the pile is so broad 
at the base, that the ligature will not 
include it. In such cases some Surgeons 
^ i’ori'fps. employ transfixion ; this may usually be 

done readily enough by means of a nsevus- 
necdle, or by the instrument represented in the annexed 
drawing (Fig. 7():}), Bnshe’s Needle, which consists of a 
steel shank fixed in an ivory handle, and having its free fik. tos. -nusho.;* Ncodio. 
end perforated for the reception of a needle-eye near its 
point. In this instrument not only is the angle formed 
by the needle and the shank a very convenient one for passing a ligature 
through a pile inside the anus, but more particularly, as the needle can be 
detached, it may, sis soon as it is carried ficross the base of the tumour, be 
separated and so withdrawn more readily than it otherwise could. Transfixion 
of the pile and its ligature in two halves is, however, a veiy dangerous proce¬ 
dure, and should never be had recourse to if it can possibly be avoided. The 
danger of this operation consists in the possibility of a hajmorrhoidal vein 
being transfixed, and the two halves then tied separately. In this way the 
vessel is left open and cannot collapse, and the risk of direct septic absorption 
becomes very great. 

Transfixion may usually be avoided when the pile is large and round, by 
snipping through the cutaneous portion by means of curved scissors, thus 
leaving a deep groove for the reception of the ligature, which then constricts 
only the substance and mucous surfkce of the haemorrhoid. If the pile be 
lon^tudinal, it may be deeply notched with scissors in a direction upwards 
at its lower attachment, at the line of jimction between the skin and mucous 
membrane, and the ligature tied in the groove thus formed. In whatever way 
the ligatures are applied, care should be taken that they are tied as tightly as 
possible, so that the piles may be effectually strangled at once; as in this way 
they septate much more readily, and with far less pain to the patient than if 
loosely tied. When aU the tumours requiring ligature have, been tied, the 
ends of the threads must be cut off close, and the strangulated mass pushed 
back into the bowel. If there be any external piles, these must now be cut 
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off; for, unless this be done, they become irritated, swollen, and inflamed by 
the presence of the ligatures, and constitute a source of much distress. The 
patient must now return to bed, and should keep the recumbent posture until 
the hgatures separate, which usually haj^ens from the sixth to the eighth 
day, when an ulcerated surface will be left, which, however, speedily closes and 
contracts. In some cases this process may be facilitated by the application of 
the nitrate of silver through a speculum ani. On the second day after the 
operation, the bowels may be opened with a dose of castor-oil. 

In the cifter-trcaiment of the case, care must be taken to prevent the recur¬ 
rence of those causes that gave rise to the affection in the first instance. After 
piles have been tied, more particularly if they be seated towards the anterior 
part of the rectum, there is frequently great irritation set up about the neck of 
the bladder, so that the patient experiences difficulty in passing his urine, and 
sometimes suffers from complete retention ; a warm hip-bath, and a full dose 
of hyoscyamus and nitrous ether, Avill usually relieve this, and enable the 
urine to pass. In some cases, when the external piles are very large and 
vasculai*, and the patient debilitated, the ordinary rule of cutting them off 
may advantageously be deviated from, and a combination of the treatment 
by excision and ligature be adopted. In such cases an incision may be made 
through the integuments merely, and then the piles tied in the course of the 
groove thus formed. By these means the pain and constitutional disturbance 
consequent on the inclusion of a portion of the integument in the ligature ai*e 
avoided, at the same time that the risk of haemorrhage is not incurred. 

The treatment of piles by ligature is not altogether devoid of danger in per¬ 
sons of broken constitution. I have more than once known death from pymmia 
result in these cases. 

Smith's Operation .—Piles may be removed with but little fear of hasmorrhage 
by the method introduced by H. Smith, which is as follows. The pile is brought 
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down and seized in a clamp (Fig. 704), fixed by a few turns of the screw, and 
cut off not too close to the clamp. The cut surface is then seared with a cau¬ 
terising iron, by which haemorrhage is prevented and cicatrisation facilitated. 

The Bestoval of Pile* by the GalTanic Ecrasenr may easily and safely 
l>e effected, the pile being drawn down with ring-forceps, and its base con¬ 
stricted by the platinum wire of the ecraseur, which, being tightened, cuts off 
the projecting mass very readily. This treatment is, however, only to be 
adopted for internal piles. In them, it has the great advantage of preventing 
all hasmorrhage by the searing of the cut surface by the hot wire ; and the 
contraction of the resulting cicatrix after the separation of the slough, tends 
BtiU fiurther to obliterate all dilated hemorrhoidal vessels. 

CavBticB.—In certain kinds of internal piles, the application of nitric acid 
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has been recommended by Houston of Dublin and H. Lee, and^aay certainly 
advantageously be adopted. It must not, however, be applied to the external 
or to the intcro-extemal pile, as it will produce extreme irritation ; nor can it 
be looked upon as a substitute for the ligature in internal 
piles generally. It is especially in the granular pile, having 
ati ulcerated surface, that this mode of treatment is useM ; 
as in these cases it appears, by destroying a portion of the 
mucous membrane, not only to cure the pile to which it is 
applied, but, by producing an ulcer, to give rise to a cicatrix, 
which, by contracting, consolidates the parts in its vicinity, 
and so lessens the relaxed state of the rectum, which hivours 
the hsemoirhoidal tendency. The acid may conveniently be 
applied through a speculum ani, having an aperture on one 
side (Fig. 70.')). This should be intTOduced well oiled, until 
the pile projects through the opening in it, when it must be Fig. 705 - speenhun 
freely rubbed with a piece of stick, or a glass rod, or brush, 
dipped in the acid ; the surface is then immediately wped with a piece of 
lint saturated with prepared chalk and water, and the instrument removed. 
Or the gilt clip (Fig. 700) may be used, so as to effectually protect the neigh¬ 
bouring parts from the action of the acid. A thin 
slough separates, leaving a raw surface, which 
gradually cicatrises and contracts. The application 
of the acid occasions but little pain Avheu fairly 
made within the rectum ; but if a drop of it acci¬ 
dentally come into contact with the muco-cutaneous 
surface, a vast deal of irritation and inflammation 
is excited. This plan of treatment, though useful Pig. too.- oiit clip, 

in particular forms of pile, as when the tumour is 

granular or flat, so as not to allow ready removal by the ligature, should not be 
practised when the ligature can be employed, as it is by no means so certg,in a 
mode of treatment. It cannot be considered altogether devoid of risk ; for I 
have known one instance in which fatal erysipelas followed the cauterisation of 
piles with nitric acid. 

Dmigers attending Operation for Piles .—The operation for the removal of 
piles may be attended by three sources of danger. After excision, and even 
the application of the ligature or of nitric acid, erysipelas may develop. If 
the objectionable practice of transfixing the pile by the needle be followed, 
and it be tied in two separate parts, a hsemorrhoidal vein may thus be opened, 
and its sides held apart by the action of the ligatures, and thus a tendency to 
direct pyaemic infection be induced ; and lastly, I have seen a kind of erysipe¬ 
latous colitis induced, leading to profuse muco-purulent discharge and high 
fever. I have also in one case seen pelvic cellutitis set up. But all these 
vanous secondary affections—erysipelas, pyaemia, colitis,, and cellutitis—are 
happily of rare occurrence. 

A permanently amoist condition of the sMn around the anus is not un¬ 
frequent, as the result of portal congestion or a haemorrhoidal tendency. It is 
best removed by the habitual use of aperient salines, or of aperient mineral 
waters, as those of Pullna or Friedrichshall. 
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Prnritos Ani is often an extremely troublesome affection, the itching and 
general irritation about the anus being almost unbearable. In many instances 
it appears to be a true prurigo of this part; in other cases it seems to be 
connected with the irritation of external piles, worms, or some similar affec¬ 
tion. The Treatment must in a great measure have reference to the cause. If 
there be an external pile, the removal of it, or if worms, their expulsion, wiU 
probably cure the disease. If it arise from prurigo, it will require some special 
treatment. In some cases the arsenical preparations will be found useful, to¬ 
gether with the local application of chlorinated lotions, or those containing 
hydrocyanic acid. 

PKOLAPStTB ANI. 

XtaMdapsiiB Ani consists in a protrusion of the mucous membrane of the 
rectum through the anal orifice ; the areolar tissue that lies underneath it 
being also in the majority of instances much thickened and elongated. In 
the ordinary prolapsus, the muscular structures of the gut are not protruded j 
yet occasionally the muscular coat descends with the mucous membrane, an 
invagination of the bowel taking place, which constitutes a far more serious 
condition than the ordinary prolapsus. 

Causes. —Prolapsus not unfrequently occurs in children, especially those 
who are feeble, or who suffer from much irritation of the digestive or urinary 
organs. In weakly persons generally there is a natural tendency to prolapsus ; 
the slight protrusion of the mucous membrane which takes place during defe¬ 
cation being increased by any constitutional condition that gives rise to atony 
of the muscular system, especially if irritation of the intestinal mucous mem¬ 
brane be conjoined with this, as in dysentery, chronic diarrhoea, &c. So again, 
the habitual constipation, often occurring in persons of a relaxed habit of body, 
apparently proceeding from want of power in the rectum to expel its contents, 
and requiring constant straining at stool, predisposes to this affection. It is 
especially common in those who labour under stricture, stone, or any other 
disease about the urinary organs that require a considerable effort to be made 
in expelling the contents of the bladder. In persons whose constitution has 
been relaxed by a long residence in India, this disease also frequently occurs. 
In other cases, and indeed most usually, the prolapsus is associated with piles, 
the weight and dragging of the hajmorrhoid drawing down the mucous mem¬ 
brane with it. This is especially apt to happen, when there is general 
hmmorrhoidal tendency about the anus. In fact, the causes of prolapsus may 
be gummed up under three heads ; 1. Simple..relaxation of tissue, such as is 
met jfwtMn children and in weakly persons ; 2. Sympa&ptic fr^ation, as in 
chrnme^tenesmus, stone in the bladder, &c. j 8. A hsemorrhoidal orj^lypoid 
co ndition o j^He mucous membrane of the rectum. 

Diagnosis.— Kolapsus is readily recognised. It consists in the protrusion 
of a ring of mucous membrane of a red or purplirii colour, and having a 
somewhat turgid look, rather lobulated in shape, and varying in size from half 
a walnut to a small orange (Fig. 707 ). The mucous membrane covering tMs 
ring will be found to be continuous with that investing the sphincter, and this 
constitutes the mark of distinction between ordinary prolapsus and invagina¬ 
tion of the whole thickness of the gut j for in the latter affection, which is 
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extremely rare, there is a deep and distinct sulcus between the protrusion and 
the margin of the sphincter. In prolapsus there is, when the protrusion is 
down, a dragging and smarting sensation, often attended with a good deal of 
spasm about the neck of the bladder, and not unfrequently with symptoms of 
stricture. In chronic oases, the 
anal aperture appears to be per¬ 
manently relaxed ; and, on intro¬ 
ducing the finger into it, it is 
found to be widened and weak¬ 
ened. .The folds of skin in its 
neighbourhood are -*Telaxcd and 
elongated, radiating from it as 
from a centre; they ai*e commonly 
bluish, soft, somewhat swollen, 
and pendulous, and often the seat 
of a good deal of irritation. The Fig. ror. -rroiapsu* aui. 

protrusion at first occurs only 

after defecation, and then readily goes back of itself, or is reduced by steady 
pressure upon it; after a time, however, it will come down at other periods ; 
thus it may protrude after riding, walking, or even standing, and is retitmed 
with much difficulty. 

Strangulation of the prolapsus may occasionally occur, if it bo allowed to 
protrude for a considerable length of time without a proper attempt being 
made to push it back. It then becomes swollen and livid, with great pain and 
tenesmus, discharges a fetid ill-conditioned pus, and may eventfially fall into a 
sloughy state, and thus separating, tmdergo a spontaneous cure. 

There is a form of prolapsus that arises from complete atony of the levator 
and sphincter ani muscles. For this nothing can advantageously be done by 
operation. Palliation by simple support is the sole treatment. 

Teeatment. —The treatment of prolapsus may be said to be palliative and 
curative. The Palliative Treatment consists in the first place in reducing 
the tumour when protruded. This, in ordinary circumstances, the patient does 
for himself; but, if it become congested, it requires the help of the Surgeon to 
put it back. This may occasionally be readily done by laying the patient on 
his side, or making him lean over the back of a chair ; and tiiien greasing the 
mass with some oil, seizing it -with a soft towel, and gradually compressing it, 
working it back. It may be kept up by wearing a belt with a pad and elastic 
support. Olive-shapbd pewter pessaries are occasionally employed, with the 
view of preventing the protrusion ; but I have never seen them of any service, 
the sphincter being usually too relaxed to keep them up, and their pressure 
appearing to excite irritation. 

TO^g^regffiati^ of t he bowels is ^ important in prolapsus as in piles. It is 
usually bestd^'e hy the^iSministration of those laxatives that have been 
recommended for the latter disease. It is a good plan in prolapsus to get the 
I>atient to have his daily motion at bed-time instead of at the usual hour in 
the morning j the recumbent position and the tmiform temperature of the 
bed preventing the imitaticm of the sphincter and spasm of the anal muscles 
that commonly continue for some time after the reduction of the prolapsus. 
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®nd wMcli are a source of great discomfort when occurring in the early part of 
the day. 

Curative Treatment.— The relaxation of the mucous membrane of the 
rectum tliat essentially constitutes prolapsus may often be obviated by astrin - 
gent injections or suppositories. The best injection is that of the sulphate of 
iron, in the strength of from one to three grains in an ounce of water, thrown 
up in small quantities sufficient for the bowel to retain. In children, injections 
of this kind, conjoined with regulation of the bowels by mild aperients, the 
administration of a moderate quantity of unstimulating food, and afterwards 
the employment of tonics will commonly remove the disease, unless it arise 
from stone in the bladder, or some other affection inducing much and con¬ 
tinued straining. In mild cases of prolapsus in adults, conjoined with a 
relaxed state of the mucous membrane of the rectum and relaxation of the 
sphincter, the use of the iron injection will be found particularly beneficial, 
at the same time that the action of the bowels is regulated by means of 
an electuary taken in the morning or at night. By thus giving tone to the 
bowel, at the same time that constipation is prevented, the disease will 
occasionally undergo a cure, provided it be not associated with any affection 
in other organs. 

In those cases in which the prolapsus is hsemorrhoidal or polypoid, the pro¬ 
trusion being dragged down by the weight and strain of the pile or polypus, 
the same treatment must be adopted as has been recommended for the latter 
disease ; and usually, after the ligature and removal of the pile or polypus, the 
prolapsus will be cured. In slight cases of prolapsus, in which the disease 
appears rather to be owing to the relaxation of the si)hincter and of the tissues 
external to it, the muco-cutaneous integument hanging in loose and pendulous 
folds around the anus, considerable benefit will commonly result from snipping 
of these pendulous fiaps of skin; the cut surface that is left cicatrising, and 
by its contraction bracing up the part, and thus preventing its further pro¬ 
trusion. These pendulous fiaps are best removed in a direction radiating from 
the anal orifice, with curved knife-edged scissors. 

When the prolapsus is considerable, and the ordinary palliative treatment 
after a proper trial fails in effecting a cure, it will be necessary to remove 
the protruded mucous membrane by operation. This should always be done 
by the application of the ligature ; excision, though easy, being objectionable 
in tins as in the case of piles, on account of the danger from haemorrhage. 

Application of Ugature. —The patient having had the bowels freely 
■opened on the preceding day, and an enema of tepid water on the morning of 
operation, should be directed to sit over a pan of hot water, in order to make* 
the prolapsus descend ; it may then be seized wth a pair of broad-ended 
forceps, such as me represented in Fig. 708, and drawn well forwards. The 
base must next be firmly tied with a strong piece of whipcord, and a similar 
process repeated on the opposite side of the anus. Should there be any 
difficulty on account of the shape of the protrusion in ligaturing the base 
fimnly, this'may be obviated by transfixing it with a haemorrhoidal needle, and 
tying it on ^h side. I think, however, that it is better, if possible, to avoid 
doing this. The ends of the ligature must then be cut short, the whole 
protrusion letmmed into the bowel, the external flaps of skin cut off, and 
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an opiate pill administered, so as to arrest aU peristaltic action for a few 
days- Should the ulcerated surface show any diflfeulty in healing, it must 
be touched with thte nitrate of silver. This oj)eration always leav^ a per¬ 
manent cure. 

The ligature of prolapsus, like that of mterml piles, is not very painfU, 
and for it chloroform need not be administered ; indeed, it is, perlmps, better 
that it should not be given, as the protrusion is apt to slip up under ite in¬ 
fluence, the patient not being able to exercise the proper expulsive efforts. 
But, as the excision of the external flaps and piles is attended by very sharp 
suffering, it is as well to administer the aneesthetic at the time when they are 
l)cing removed. 

Should a prolapsus become strangulated, it would be necessary to try to 
reduce it through the sphincter by the employment of the taxis ; if this camiot 
readily be accomplished, free incisions may be made into it; if it be not re¬ 
duced, it will slough away, and thus imdergo permanent cure. 

Invagination of the Rectum occurs in some rare cases, and sometimes 
the portion that has descended through the anus has become strangulated. In 
such cases as these, reduction must be effected ; if possible without, but if 
necessary with, division of the sphincter. 

T have already referred (p. C89) to the occasional protrusion through the 
anus of a chronic intussusception canying with it the ileo-caecal valve, and the 
necessity of care in not confounding this with a prolapsus of the mucous 
membrane. 

A remarkable case has been recorded by Stocks, of Salford, in which an anal 
protrusion of the size of a cocoa-nut contained an ovarian cyst. This was re¬ 
moved by an incision through the coats of the bowel; and, after the wound 
had healed, the bowel was returned. 
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SBCONDAEY DISEASES OP THE URINARY ORGANS ARlSIN(il 

PROM SURGICAL CAUSES. 

The great majority of cases of stone in the bladder, stricture of the urethra, 
cystitis secondary to X)aralysis, retention from enlarged prostate, tumours of the 
bladder, and, in short, of every disesise tending to hinder the escape of urine 
from the bladder, or to induce chronic inflammation of that organ, terminate, 
if not relieved, by giving rise to fatol disease of the kidneys. This fact alone 
is sufficient to make the study of the secondary affections of the kidney of the 
greatest importance to the practical Surgeon; and the obscurity which sur¬ 
rounds their diagnosis, and the general impotence of treatment intended for 
their relief, renders the subject well worthy of the fullest investigation. 

My friend and colleague, Marcus Beck, has for fome years devoted much 
attention to the morbid changes thus induced. His pathological investigations 
in this very important department of Genito-urinary Diseases have been as 
careful and minute as they have been extended. The following pages will be 
found to contain a summary of the principal results at which he has ai’rived, 
for which I am indebted to him. 

Morbid Conditions of the Bladder. —If we examine a case in which 
death has occurred from one of the above-named diseases, we find that the 
mucohs membrane of the bladder shows signs of both recent and old itiflam- 
mation. The recent is indicated by the swollen and softened condition of the 
mucous membrane, and the intense purple of the summits of the rug®, and 
possibly by patches of ulceration, the ulcerated siurfaces being often covered by 
a thick slough closely resembling diphtheritic membrane. The old inflamma¬ 
tion is indicated by the dark slate-grey pigmentation which affects the greater 
part of the mucous membrane, and which has resulted from repeated attacks 
of intense congestion, in which red blood-corpuscles have become extravasated*, 
and, after breaking up and becoming absorbed, have left their pigment behind 
them. The muscular wall of the bladder is found to be hypertrophied, or not, 
according to circumstances. If, in order to expel the urine, it have been called 
upon to make a greatly increased pressure on its contents, the hypertrophy 
• will be veay marked. If the obstruction to the flow of urine have been of a 
valvular nature, as is often the case iii enlarged prostate, then dilatation of ^e 
bladder will greatly exceed the hypertrophy of the muscTilar walls. It may, 
therefore, always be supposed, when great hypertrophy with contraction of the 
bladder is found, that m<anased difficulty existed in expelling the urine, but 
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the increased power of the bladder proved equal to the occasion. When dic¬ 
tation is found combined with hypertrophy, we must conclude that increased 
power was required to expel the urine,, but the increase of muscular tissue was 
not quite sufficient, and that the bladder suffered frequently from over-disten¬ 
sion. When dilatation alone is found with scarcely any h 3 rpertrophy, we know 
either that the bladder has been paralysed, or tliat the obstruction to the exit 
of urine was valvular in nature, so that increased force applied to the contents 
of the bladder could only shut the valve more closely; and over-distension, 
with*6uch an amount of stretching of the neck as to render the valve incom¬ 
petent, was the only means by which urine could be passed wjthouc artificial 
aid. This last condition is peculiar to prostatic disease, and some cases of 
tumour of the bladder. In all cases of great hypertrophy of the muscular walls 
of the bladder, the bundles of fibres form ridges ah the surface, giving rise to 
the condition known as fa^cicnlalvan. In many cases in which great pressure 
has frequently existed in the bladder, either from the forcible contraction of 
its hypertrophied walls on the contained urine, or from simple over-distension 
from retention arising from a valvular obstruction in the prostate, the mucous 
membrane becomes thrust between the bundles of muscular fibres, so forming 
pouches called safculi. These sacculi are most frequent in the posteiior part 
of the bladder, and, in most cases, their walls are composed merely of mucous 
membrane and peritoneum. Sometimes, however, a layer of muscular fibres is 
also found. These sacculi form i)ouches in which putrid urine accumulates, 
and frequently gives rise to inflammation of the mucous membrane, sometimes 
ending in ulceration, and jiSssibly perforation of the bladder. Much more often 
it gives rise to attacks of local peritonitis, and portions of intestine may so 
) tecome glued to the bladder. (See also Chapter LXX.) 

The causes which give rise to an increased demand for force in expulsion of : 
the urine, and consequently to hypertrophy of the bladder, are various. Thq 
most common is perhaps obstruction in the urethra from stricture. In. ^ipc 
cases it may arise fr(^ an incgular enlargement of the prostate in which 4iie , 
(obstruction is not valvular in character. Villous growth and other tumo]@|s.pf 
the bladder may call for increased force, from partially obstructing the orifice 
of the metbra. (Ihfpnic cystitis, from the alteration it produces in fhe cha¬ 
racter of the urine, always causes more or less hypertrophy. Sto ne in the 
bladder cahses obstruction to the flow of urine, partly mechanically and partly 
by the chronic cystitis to which it usually gives rise. Thc JiMek xoXjy mucus 
of ^hronic^cystitis undoubtedly offers Aury considerable obstruction to the flow 
of uriiw. All these causes, therefore, may giv6 rise to more or less hypertrophy. 
There is no evidence that mere frequency of action plays any important part 
in the production of hypertrophy. In the few recorded enses in which there 
was great frequency of micturition with healthy urine in cases of calculous 
pyelitis, no mention is made of any marked hypertrophy. 

There is every reason to believe that hypertrophy of the bladder plays a 
very important part in the production of kidney-disease. In no case, as the 
i-esnlt of obstruction to the exit of urine from the bladder, do we find the 
valves of the ureteia incompetent. In the simply dilatation from valvular 
obstruction in the prostate, they are closed more firmly than natural. N^o 
regurgitation takes place, but of course the pressure in the ureters and kidneys 
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will be increased, while the bladder is over-distended. In hypertrophy of the 
walls, we also find a cert^ amount of obstruction to the entrance of urine 
into the bladder, as the ureter has to pass obliquely through the thickened 
wall, and is doubtless often pressed on by thickened bands of fibres. The 
swelling of the mucous membrane at the orifice of the ureter in an inflamed 
bladder probably adds to this obstruction. Here then, although there may be 
no over-distension of the bladder, there is increased pressure in the ureters and 
kidneys, as increased force is required to drive the urine through the partially 
obstructed orifice of the ureter. The amount of obstruction offered by a 
hypertrophied bladder varies much, as it is not uncommon to find considerable 
thickening of the wall of the bladder without any marked signs of pressure in 
the ureters or kidneys. In cases of villous tumour of the bladder, one ureter 
and kidney only may be found to be affected, and it will then be seen that the 
growth implicates the orifice of that ureter. In others, both sides may be 
equally affected, and both orifices healthy, but it will then be found that the 
growth has obstructed the neck of the bladder, and that the signs of pressure 
in the ureters and kidneys are due to hypertrophy or over-distension of the 
bladder. 

Diaeased Conditions of the Ureters and Pelvis of the Sidney.— 

In such cases as we haye been considering, three chief forms are met with: 
1. The results of simple over-distension without acute inflammation : 2. Acute 
inflammation without signs of over-distension ; .S. A combination of the two. 
Simple chronic over-distension leads to dilatatioii of the ureter and pelvis of 
the kidney, with some thickening of their walls. The thickening is in part 
due tb hypertrophy of the muscular coat of the ureter. The mucous mem¬ 
brane is of an opaque white colour, and free from pigmentation or ulceration. 
At the same time that the ureter becomes dilated, it often seems to be in¬ 
creased somewhat in length, and is more or less tortuous, and not unfrequently 
in*egular pouch-like dilatations occur. The dilatation is sometimes so great 
that the ureter resembles a piece of small intestine. (See Chapter LXXI.) In 
inflammation of the ureter and of the pelvis of the kidney, we find the mucous 
membrane swollen and softened, of an intense red colour, and frequently show¬ 
ing patches of a slate-grey, resulting from previous attacks, as in the bladder. 
Ulceration is not uncommon, and often the ulcers are coated with a tenacious 
•slough like a diphtheritic membrane. The urine contained in such'^an ureter 
and pelvis is often ammoniacal and abominably foetid, and mixed with much 
pus and mucus. There is every reason to believe that this is a consequence 
of extension of decomposition from the urine in the bladder to that in the 
ureter. The severity and acuteness of the inflammation in the ureter are pro¬ 
bably due to the irritation of this foul and decomposing urine. But it by no 
means follows, because the urine in the bladder is decomposing, that the same 
condition extends up the ureter. In the great majority of cases, the extension 
of decomposition to the peMs occurs la^ in the disease, and acts as the final 
cause of death, by exciting acute inflammation in the kidney. This extension 
doQs not tidce ^ace on account of any incompetence of the valves or regurgita¬ 
tion of urine, as, on testing the valves in such cases they will be found to be 
competent. It probably creeps through the orifice of the ureter, by means of 
the mucus and inflammatory products, in the wake of the inflanunation spread- 
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ing by continuity of tissue from the bladder to the ureters. If after washing 
•out a bladder wth Condy’s fluid, or some other antiseptic, the first urine that 
enters from the ureters and flows from the catheter lie ommoniacal, the con¬ 
dition of the patient is always serious, as the decomposition has spread from 
the bladder to the pelvis of the kidney, where no local means can reach it. 

Korbid Conditions of the Kidney. —The chnditions found in the kidney 
itself vary considerably. They may be divided as follows : 1. Changes rcsi\lt- 
ing from pressure by obstruction to the entrance of urine into the bladder: 
2. Acute interstitial inflammation: 8. Acute interstitial in flamma tion with 
scattered abscesses: 4. The results of former acute or subacute attacks from 
which the patient has recovered. 

1. IVie Results of Pressure .—A case lately occurred at University College 
Hospital, which afforded an opportunity of cxamipingthe uncompbcatedeflects 
■of pressure with great advantage. The ureters had been pressed tipon by two 
enormous sacculi, wliich projected from the bladder immediately behind the 
trigone. The bladder w'as much dilated and hypertrophied, but the cause of 
disease was uncertain. There were no signs of old or recent cystitis, and no 
instrument had been passed during life. In this case both ureters were greatly 
dilated, and the jielvis on each side w'as expanded so as to contain many ounces 
of fluid. The kidneys were somewhat increased in size, and before being 
opened felt like great thick walled bags of fluid giving all over a distinct sense 
of fluctuation. On being cut open, each presehted the followng appearances. 
The capsule was tough and opaque, and separated with difficulty from the 
kidney-substance, slightly tearing it in so doing, and leaving the surface coarse 
and irregular. The surface was uniformly pale, and whitish in colour. No 
trace of the pyramids W’as to be seen, but Avhere each should have been was a 
deep hollow lined with a smooth membrane continuous Avith the pelvis of the 
kidney. The cortex was of about normal thickness, but in some parts thinner 
than natural; it was somewhat tough in consistence, and presented an uniform 
opaque whitish tint. The whole kidney Avas thus converted into a great sac-, 
culated bag, composed on one side of the dilated and thickened pelvis, and on 
the other of the expanded cortex of the kidney. There were no signs of past 
or present acute inflammation. On microscopic examination of a thin section 
of the cortex, the chief change noticeable was an abundant small round cell 
infiltration of the intertubular tissue of the kidney. Every tubule was sepa¬ 
rated from its neighbours by rapidly growing young connective tissue, crowded 
AV'ith small round cells, and this, by pressing on the vessels, had given rise to 
the pale colour above noted. The new growth AA'as most abundant round the 
Malpighian bodies, the capsules of which were greatly thickened; so much so, 
that in many the vessels had been strangled and obliterated. The amount of 
change was not unifimm, the new growth being more abundant in some parts 
than in others. The tubules themselves showed no great signs of change. 
They were slightly dilated in somesi*.part8, and the epithelium looked as if 
flattraed by presstne, but in other respects it was perfectly healthy. This case 
shows that uncomplicated tension from partial obstruction of the meter gives 
rise to a gradual absorption of the pyramids, and to a condition of interstitial 
inflammation of the kidney, probably varying in severity with the degree and 
acuteness of the obstruction. In more extreme cases than that above described. 



742 SECONDARY DISEASES OF THE URINAItY ORGANS. 

the atrophy of the cortex becomes much more advanced, till nothing may be 
left but a layer of kidney-substance not tliicker than a shilling. The micro¬ 
scope also shows more dilatation of the tubules and flattening of the epithelium. 
It is an interesting fact to be noted, that in the case above described the secre¬ 
tion of urine was abundant,>its specific gravity was 1009, and it was ftree from 
albumen and casts. It is also*evident that, if such a kidney as this were exposed 
to any additional source of irritation, more acute inflammation incompatible 
wfth life would readily be set up. 

2. Acute Diffuse Interstitial Inflammation. —In this condition the kidney is 
soft and swollen. The capsule is opaque, and small vessels arc seen ramifying 
in it. It separates easily, but tears the kidney-substance in so doing. The 
surface of the kidney is coarse and irregular. The colour of the surface is 
mottled, the greater part being usually of a pale yellowish tint intermixed with 
purple patches. Sometimes the mottling is very fine, almost granular. Th{! 
vcnoiw stars always seen on the surface of the kidney are injected, and show 
out prominently. On section, the cortex is found to be abnormally soft, and 
to present the same mottled colom* as the surface. Sometimes the part of the 
cortex corresponding to one pyramid may present a more uniformly pale appear¬ 
ance than that belonging to another. Small yellowish spots, looking like minute 
collections of pus, may be present, which are, however, on section found to be 
sohd, though very soft. The pyramids are usually intensely injected, and 
contmst strongly with the paler cortex. Pale streaks can often be seen rmming 
parallel to the straight tubules. These are most ft’equent in those cases in 
which the pelvis Is filled with putrid urme. The pelvis is found in some cases 
free from any signs of acute inflammation, though more frequently it is much 
affected and filled with foul urine and mucus. The appearances here described 
arc often conjoined with the signs of pressure mentioned above, varying from 
mere flattening to complete destruction of the pyramids. The microscope 
shows that this condition is a mere exaggeration of that found as' the result of 
simple pressure. The change is chiefly and primarily interstitial, but the 
small cell growth is so abundant as in many parts to press upon and even 
destroy the tubules, areas being found in which nothing but crowds of small 
round cells can be seen. These, when large, form the small yellowish spots 
visible to the naked eye. It only requires an increased intensity of the in¬ 
flammation and a softening of these spots to convert them into minute abscesses. 
As in the form of interstitial nephritis first mentioned, the new growth is 
most marked round the Malpighian bodies. The change is rarely uniform 
throughout the kidney. It varies in degree usually in every field of the 
microscope, and parts may be found apparently almost healthy. The epithe¬ 
lium throughout the kidney is usually swollen and granular, and readily 
washes out in preparing the specimen, but it does not choke the tubules as in 
lujute catarrhal nephritis. In very acute cases, ^mall round ceUs, similar to 
those outside the tubules, are seen in the lumen of the tube smrotmded by 
epithelium. These have probably found their way in from the outside, and, if 
washed on by the secretion from above, would appear as pus-cells in the urine. 
The vessels are often seen to be gorged with blood, and occasiontdly minute 
hsemorrhages are present. It is not always easy to distinguisb this-form of 
disease by the unaided eye, as, from the pallor caused by the pressure on the 
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v essels from the small cell infiltration, it closely resembles the fatty kidney or 
some cases of catarrhal nephritis. The microscope alone can decide the 
question with certainty. Even in siich a kidney the secretion of urine may 
be moderately abundant. In a case at University College Hospital the 
patient excreted over 300 grains of urea on the last day of his life. 

3. Acute Interstitial Nephritis with Scattered Abscesses. —•(Suppuration of the 
kidney—suppurative nephritis: Avhen accompanied by pyelitis—pyelo-nephritis 
(Haver) .) This is usually found in conjunction with that form of acute 
pyelitis in which the pelvis of the kidney is filled Avith putrid urine, pus, and 
mucus, but is by no means constantly so. In one case which was observed at 
UniA'crsity' College Hospital, both kidneys Avore equally riddled AA-ith abscesses. 
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but in one the pelA’is was acutely inflamed and filled Avitli foul urine, Avhile in 
the other it was free from disease, and the urine it contained acid, and Avith- 
ont unpleasant smell. The kidney is generally sAt^ollen and enlarged. The 
fat surrounding it is usually abnormally adherent to the capsule. The capsule 
is thick and opaque, and marked by ramiform vessels, showing clearly on the 
surface. It separates easily, but in so doing tears the kidney-substance. The 
surface of the kidney presents a more or less mottled appearance. The chief 
tint is the same as in the diffuse form just described, and is, in feet, due to 
the existence of the same condition j but here and there, scattered usually in 
groups, are bright yeUoAv spots, surrounded by a dark red areola, and varying 
in size from a pin’s head to a split pea. On cutting into these yellqw spots, 
each is found to contain a drop of pus. These minute abscesses are usually 
grouped in areas corresponding to that part of the cortex which belongs to a 
single pyramid. If now a section be made of the kidney, the points of suppura¬ 
tion will not be found to be limited to the surface. Often they are continued 
doAm towards a pyramid, and are connected with a yellow streak running 
parallel to the straight tubules as far as the papilla, or, if that haA'e l^n 
pjmtly destroyed by pressure, as far as the point at which the tubules open into 
the pelvis. This condition is not invariable, as sometimes the abscesses ^ 
perfectly isolated, and show no connection W'hatever Adth the pyramidal portion 
of the kidney. Occasionally one or more of the abscesses may burst beneath 
the capsule, seijarating it from the kidney, and giving rise to tother suppnra- 
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tion, may include the "whole organ in a large collection of pus. The microscope 
shows that in this form of kidney the appearances are essentially the same as 
in the last; the chief change being the accumulation of crowds of small round 
cells in the intertubular substance, the degree of cell-infiltration varying in 
almost every field of the microscope. At the point at which an abscess is 
forming, or at the margin of one already formed, the crowds of small round 
cells are seen to press upon the tubules, separating them widely, and squeezing 



their walls together. Then the wall becomes indistinct; then only a few 
epithelium-cells can be recognised in the crowd of leucocytes ; lastly, nothing 
but leucocytes can be seen, and a little nearer the centre the inteivellular 
substance ^comes fluid, and the cells float free, and pus is so formed. The 
red areola is not found to be due to extravasation, although htemorrhages may 
exist scattered through such a kidney. The yellow streaks in the pyramids ax’e 
found to be due to a similar condition of intertubular cell-infiltration. Some¬ 
times dots may be seen in the vessels of the pyramids. These are probably 
secondary to the inflammation of the parts surrounding the vessels. As in 
the former variety, small round cells may be found in the tubules as well as 
outside them. The epithelium is usually much swollen, and sometimes des¬ 
quamating and choking the tubules, but this is only in those areas in which 
the interstitial inflammation is most advanced. In others it may appear almost 
healihy. This form of kidney merges into the diffuse variety, the solid yel¬ 
lowish spots before mentioned representing points which, had the patient lived 
longer, might have softened into abscesses. It is of course frequently conjoined 
with the s^B of pressure, absorption of the pyramids, and dilatation of the 
pelvis. It is perhaps the most frequent form met with in the post mortem 
<xxK>m. Ihe alfficesfies of the kidney thus arising from acute mppurative 
nephritis must not be confounded with those seen as the result of the 
lo^ment of septic embola in pyaemia. Th^ are usually larger, mre more 
dutinctly wedge-shaped, and sometimes surrounded by a aone of haranonhage. 
They are always in the cortex, and the pyramids show no signs of disease. 
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Pyelitis is absent, but, as before stated, it may be wanting also in cases of 
interstitial inflammation. The microscope shows an ateence of the general 
changes noticed above, and if an early stage of a pymmic abscess can be 
detected, heemorrhage will be found in the midst of comparatively healthy 
kidney-tissue, whilst the earliest stage of suppurative nephritis is characterised 
by acute cell-infiltration. 

8 . Effects of Former Attacks from which the Patient has Recovered .—It is 
possible that the kidney may undergo extensive intertubular change, arid yet, 
if the cause be removed, the inflammatory growth may be completely absorbed, 
and the organ regain its normal condition. More commonly, however, the 
new growth undergoes a development into fibrous tissue, a change correspond¬ 
ing exactly to that which occurs in the cicatrisation of a granulating sore, and 
accompanied by a similar process of contraction. Thus we get an increase in 
the intertubular connective tissue, and at the same time a contraction and 
induration of the whole organ, so much so that it is sometimes reduced to less 
than a quarter of its normal bulk. If the pyramidal portion have undergone 
absorption, this is never repaired, but, as its function seems merely that of a 
duct, its loss is of no great moment. In a kidney of this kind we find the 
fat adherent to the capsule, and the capsule to the gland-tissue. It strips off' 
with difficulty, and is thick and opaque. The sm-face of the kidney is irregular, 
granular, or perhaps even puckered by cicatrices. Scattered over the surface 
in most cases arc numerous small cysts. These are supposed to be due to the 
strangulation of the tubules by the fibrous growth; The colour is usually dark 
and somewhat red, with numerous small dilated veins showing on the surface. 
On section, the cortex will be found to be greatly thinned, l.)eing sometimes not 
thicker than a shilling. The pyramids, unless absorbed firom previous pressure, 
iu*c but httle altered. The whole organ is of a leathery toughness which is 
quite peculiar. The pelvis may be pigmented from previous inflammation. 
The microscope shows a great increase of the intertubular tissue, which is of 
a dense fibroid character. The tubules vaiy in size ; some are strangulated 
and comijressed, others are dilated above the strangulation. Many of the 
Malpighian corpuscles are obliterated, leaving merely capsules containing the 
remains of the obliterated vessels. The capsules of all the Malpighian bodies 
are greatly thickened. The epithelium may be flattened by pressure, or normal. 
The small arteries usually show some hypertrophy of their muscular coats. 
Such a kidney as this may undergo a second attack of acute inflammation, and 
we then find a combination of the form of the contracted kidney with the 
colour and softness, and possibly the scattered abscesses, of the acute variety. 
It will be seen from the above description that this form of kidney differa in 
no way to the naked eye from the ordinary granular, contracted, or gouty 
kidney. We do not, however, find the general changes associated with that 
disease. In a case which lately occurred at University College Hospital, in which 
this condition was well marked as the result of stricture of the urethx'a, there 
was no hypertrophy of the heart, and no change could be recognised in the 
walls of the small vessels in other parts. 

From what has been said, it is evident that the inflammation of the kidney 
arising as the consequence of diseases of the lower urinary tract is primarily 
intCTstitial in character, the changes in the epithelium being secondary. 
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Causes of Interstitial Infiammation. —^The following may be stated as 
the'causes which in varying degree take part in the production of interstitial 
inflammation of the kidney: 1. Tension ; 2. Reflex irritation of the kidney ; 

8. The presence of septic matter in the pelvis of the kidney. Each of these 
acting singly may induce serious disease, or perhaps even cause death, but we 
seldom see such cases. More often, two at least are in action. 

1. Tension .—It has been shown before how this is induced by any obstruc¬ 
tion to the free entrance of urine into the bladder. Every practical Surgeon 
is acquainted with the fact that tension is one of the most powerful irritants 
to which the living tissues can be exposed. The examples of a tight stitch, 
I3ent up pus, and mammary abscess from obstruction to a duct, must occur to 
everyone. In the analogous case of the mamma, the inflammation resulting 
from obstruction affects the interacinous cellular tissue, which becomes infil¬ 
trated with small cells. In the liver, Wickham Legg and others have shown 
that ligature of the bile-duct causes interstitial hepatitis. In the kidney, no 
recorded case is to be found of suppuration occurring as the result of simple 
tension; but in all cases in which evidence of tension exists, that is to say, 
dilated ureter or pelvis of the kidney, or some source of sudden obstmetiou 
as a more or less impacted calculus, subacute interstitial inflammation will be 
found. It seems almost as if the new cell-growth were a conservative change 
intended to strengthen the tubules to resist the increased pressure. How¬ 
ever this may be, a kidney in this condition is in a state in which a little 
further irritation from any cause may hun-y it on to fatal and acute 
inflammation. 

2. Reflex Irritation of the ‘Kidney .—Mechanical injuries to the neck of the 
bladder or posterior part of the urethra, and probably disetiscs of these parts in 
which constantly recurring irritation is present, re-act upon the kidney through 
the influence of the nervous system. It is needless here to attempt any ex¬ 
planation of the exact manner in which, this takes place, as it Avould be merely 
a matter of speculation ; but a few facts may be given as proof of the 
assertion. It is well known that several cases are on record, in which death 
has occurred from suppression of urine following the simple introduction of a 
catheter, the post mortem examination showing a condition of intense conges¬ 
tion of the kidney. Again, patients with stone in the bladder occasionally die 
from acute inflammation of the kidney, often accompanied by suppuration, 
after the operation of lithotrity. Cases of this kind have occurred in which the 
cystitis was not increased by the operation, in which the decomposition of urine 
remained unchanged, and no altered circumstance existed, except the mechanical 
injury of the passage of the instrument, to account for the sudden supervention 
of acute nephritis. In these cases signs of chronic disease, which has been 
rendered acute by the additional irritation, are always present. Lastly, a fe^ 
cases have been observed at Univeraity College Hospital after operations for 
sfricture, with the view of ascertaining if any change could be found in the 
tudne as the direct; result of the operation. In three cases of Holt’s dilatation, 
the mrine w;as found to be free from blood, or to contain no more than could be 
accounted for by the operation, during the first hour or hour and a hal f after 
the operation,, and then to become gradually more and more bloody for another 
hour or hour and a half, and after that to become gradually free from blood. 



SEPTIC MATTER IX PELVIS OF KIDNEY. 747 

In one case there was almost total snppression for the first hour and a half, 
followed by very bloody urine. In one case of internal urethrotomy, during 
the first hour the urine flowed away in groat quantities, and was almost free 
from blood. For the next six hours it was passed in moderate quantity, and 
was very darkly tinged with blood. In all four cases, them was some reason to 
believe that the blood came from the kidney. It occiured after the haemor¬ 
rhage from the wound would have ceased ; it was uniformly mixed with the 
urine, and free from clots. These cases arc of course insufficient in number to 
draw any conclusions from them ; but, as far as they go, they tend to show 
that, in all cases of operation on the urethra, there is a miniature representa¬ 
tion of that intense congestion of the kidney which is found in cases of death 
from suppression of urine after simple catheterism. I’ossibly in some cases 
the dilatation of the vessels is preceded by a contraction of longer or shorter 
duration, giving rise to the suppression noted above. In a healthy kidney 
such an attack of acute hyperaemia soon passes off and does no harm; but, 
supposing the kidney to be already diseased, the subacute condition may 
readily become acute and terminate fatally. Repeated attacks of such hyper- 
lemia, which probably result from the irritation of a stone, or pjissing urine 
thi'ough a bad stricture, would in all probability be alone sufficient to lead to a 
chronic interstitial change in the kidney. It is a matter of observation, that 
fatal affections of the kidney scarcely ever insult from operations performed on 
the ijenile portion of the urethra. 

;{. The prcHcncc of Septic Matter in the Petcia of the Khlneif. This plays a 
most important part in producing the final acute condition which often kills 
the iiatient. In the first place, the mere presence of such an irritating sub¬ 
stance as ammoniacal urine in the pelvis of a kidney already diseased, would 
certainly intensify the existing inflammation. It seems probable, however, 
that in many cases the septic matter thus pent up at some degree of pressure 
(for the thick mixture of mucus, jius, and urine cannot pass the valves of the 
ureter already somewhat obstructed by the swollen mucous membrane, and 
jierhaps by a hypertrophied or distended bladder, so readily as healthy urine) 
becomes absorbed by the lymphatics of the kidney, and thus gives rise to a 
diffuse intertubular inflammation rapidly running on to suppuration. This 
would account for the pale streaks seen running in many cases parallel to 
the straight tubules in the pyramids, and expanding in the cortex. Pro¬ 
bably this condition alone is sufficient to account for many cases of acute 
suppurative nephritis, but it must be remembered that suppuration of the 
kidney does occur, not unfrequently, in cases in Avhich ^e urine in the 
pelvis is free from decomposition. Dr. George Johnson suggests that the 
scattered abscesses may occasionally be due to rupture of the tubules and local 
extravasations of urine ; and in a kidney already softened by acute interstitial 
nephritis, it is very possible that this may occur. Dr. Dickinson accomits for 
the abscesses by a theory of septic embolism in the veins, a sort of local pyaamia; 
but the presence of the general change, and the fact that every stage is found 
between commencing diffuse interstitial Inflammation and the fully formed 
abscesses, seem to contradict this view. Goodhart of Guy’s Hospital has 
suggested the possible connection between erysipelas and suppuration of the 
kidney, and has advanced some very interesting evidence in favour of his view. 
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which is well worthy of farther investigation, although, at most, it could but 
account for a small proportion of the deaths from this disease. 

It will be seen from the above, that in the production of fatal interstitial 
nephritis a number of causes arc at work, sometimes all together, sometimes 
singly, and no exclusive theory can possibly explain more than a small jiropor- 
tion of the cases. 

Symptoms of Eidney-Disease in Surgical Affections of the Oenito- 
TTrinary Organs. — Simple dilatation of the Jddnen, although a condition seriously 
endangering the success of any operation on the urinary organs, gives rise to 
remarkably few symptoms ; and it is sm-prising to what an extent the structure 
of the kidney may be damaged by chronic interstitial nephritis arising from 
this cause ^vithout interfering in any noticeable degree with the patient’s 
health. It gives rise to no oedema, no marked anaemia, and no alteration in 
the function of the skin. The most characteristic feature is probably an 
increase in the quantity of urine, with a diminution in the specific gravity. 
In a case lately in University College Hospital, the patient passed five pints of 
urine daily of a specific graA'ity of lOO.'J or 1004. In all cases in which it is 
desirable to ascertain the condition of the kidneys, the iirine should be collected 
for the whole day, and the specific gravity taken. If the quantity be large and 
the specific gravity low, chronic interstitial nephritis may be suspected. The 
quantity of albumen is always small, and it may be absent altogether. At 
most, only a few hyaline casts can be found, and often no renal epithelium. 
The excretion of urea is usually in sufficient amount, as the quantity of urine 
makes up for the low specific gravity. If the primary disease give rise to much 
pus and mucus, or to a little blood, the difficulties of diagnosis are greatly 
increased, and reliance must then be placed solely in the quantity and specific 
gravity, and even these may prove deceptive. It is rarely possible to gain 
much information by feeling the kidney. There is no tenderness, and it is 
seldom sufficiently enlarged for the Surgeon to form any conclusion as to its 
condition. 

Subacute interstitud wphritis gives rise to more evident symptoms. I’he 
patient is weak and languid, and slowly but steadily emaciates. He loses his 
appetite and has occasional attacks of nausea, though rarely actual vomiting. 
His tongue is fuiTcd and has a tendency to become dry, and occasionally 
there is thirst. There is no tenderness over the kidney. There may be occa¬ 
sionally a slight feeling of chilliness, seldom actual rigors. The temperature 
will be found to be slightly elevated, esijecially at night; and for this reason, in 
any doubtful case, it is essential to obtain the evening temperature, as in the 
morning it may fall to normal. It seldom rises above 101° F. The urine is 
abundant and usually of low specific gravity, but by no means always so. It 
is seldom possible to find casts or to judge of the amount of albumen, as this 
form of disease usually accompanies bladder-affections, which fill the urine 
with pus or mucus, as chronic cystitis, stone, and stricture. At most, only a 
few renal epithelium-cells and possibly a hyaline cast or two could be found. 
This condition may last for weeks or even months, the patient gradually be- 
ocmiing weaker and weaker until he is eairied off by some intercurrent disease, 
i^^ dies of pure exhaustion. More commonly, however, an acute attack super- 
irineB on the sulxicuto, cither spontaneously or as the result of some surgical 
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interference, and, rapidly ending in suppuration of the kidney, terminates 
fatally. On the other hand, the symptoms often gradually subside, the tem¬ 
perature becomes normal, and the patient gains strength. The improvement 
usually coincides with some diminution of the local irritation at the primary 
seat, of disease, such as results from rest in bed in a case of stone, or from the 
cleansing of a foul bladder. As the symptoms are somewhat indefinite, it is 
often difficult to say how much is due to renal mischief and how much to the 
primary affection ; but wherever we find a dry tongue, a persistent nocturnal 
elevation of temperature, loss of appetite, general weakness and emaciation, 
we ought to make every attempt to get rid of these symptoms before under¬ 
taking any serious surgical procedure, such as the treatment of stricture, 
lithotomy, or lithotrity, the irritation of which might start the smouldering 
inflammation into activity. 

Acnti> interstitial arid suppurative nephritis gives rise to much more manifest 
symptoms, often supervening on those just described. The attack, which is 
often induced by some surgical procedure although it may commence spon¬ 
taneously, begins with a severe rigor, followed by profuse sweating. The 
temperatm-e may rise to 105° F. or 100° F. After the rigor it falls, but 
remains somewhat above normal. The rigors and sweating may be repeated 
more than once. The tongue rapidly becomes diy, red, and fissured, looking 
like a piece of broiled ham, and sordes accumulate on the teeth. There are 
complete loss of appetite, and rapid emaciation ; nausea is almost a constant 
sjTnptom, and actual vomiting is common. Diarrhoea may occur. The 
patient soon sinks into a heavy drowsy state, often with contracted pupils, se 
that the condition may closely resemble that of opium-poisoning. He can be 
roused and answers rationally if spoken to, and in most ctises complains of 
little pain or discomfort. The temperature now usually falls, sometimes below 
normal, and the skin feels cold and clammy. In this form, there is usually 
some tenderness on pressing firmly in the region of the kidneys. As the case 
progresses, muttering delirium sets in, followed by more complete insensibility, 
but it rarely reaches a condition of absolute coma. Convulsions are extremely 
rare. There is no oedema at any time. The urine varies much. It usually 
becomes more or less bloody, and in rare cases is suppressed ; though much 
more frequently a considerable quantity is passed up to the time of death. It 
is usually in such %, state from decomposition and the presence of pus, blood, 
and mucus, as to render accurate chemical and microscopical investigation 
impossible. Pus-cells are constantly present, but whether they come from the 
kidney or the bladder in any particular case cannot be ascertained, unless they 
are found, as in rare cases they are, in the form of pus-casts. In some anomalous 
cases, diarrhoea forms a very prominent symptom. In one case that occurred 
in University College Hospital, the stools exactly resembled those of typhoid 
fever ; and the post mort^ examination, in addition to suppuration of the 
kidney, showed ulceration of the lower part of the small intestine. 

Malherbe, who has written an admirable treatise on urasmic fever, describes 
a form of this disease in which secondary abscesses appear in various parts, the 
contents of which have an urinous odour. It is doubtful if this is not in 
reality a form of pyaemia. 

The duration of an acute attack as above described, when terminating 
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fatally, varies from a few days to a couple of weeks. In favourable cases, even 
after very naarked symptoms, suck as the rigors, dry tongue, vomiting, and 
diarrhoea, the patient may slowly recover. The cause of death in many cases 
seems to be septicaemia from absorption of the septic matter from the kidney 
rather than uraemia. Certainly the mode of death differs greatly from that 
of acute Bright’s disease, the profound coma and convulsions being rarely 
present. 

The Diagnosis has to be made from pyaemia, peritonitis, typhoid fever, and 
ague. From pyaemia the diagnosis is somewhat difficult, the most important 
points being the vomiting, the absence of secondary abscesses, the drowsy 
state into which the patient soon falls, and the fact that the temperature often 
remains for days before death, below normal. The vomiting and extreme 
illness may resemble the low, diffuse, painless form of peritonitis sometimes 
seen in affections of the bladder, but the vomiting has not the pumping cha¬ 
racter of that in peritonitis, and the elevation of temperature for the first few 
days is unlike that form of peritonitis in which the temperature is persistently 
low. Suppurating kidney can only resemble typhoid fever in rare cases, and 
the absence of s])ots, and the temperature will usually serve to distinguish them. 
In the case above mentioned, the temperature was below normal for three weeks 
before death. From ague, the disease is diagnosed by the absence of.the com¬ 
plete intermission after the sweating stage; but it must be always remembered 
that patients who have suffered from ague ai’e singularly liable to attacks of 
fever after any operation on the urinary organs. 

Uretliral Fever or XTrsBiuic Fever. —This term has been somewhat loosely 
used to signify a rigor followed by sweating, and more or less prolonged ele¬ 
vation of temperature, consequent on some operation on the urinary organs, or 
possibly arising spontaneously. It will be seen at once that this definition 
includes acute interstitial nephritis, as above described, and also pymmia. 
When a patient has been said to have died of urethral fever,” one of these 
two conditions has been invariably found, although no Surgeon would inten¬ 
tionally include pyaemia under urethral fever. It is probable that the real 
nature of the affection is, at least in the great majority of cases, a disturbance 
of the circulation in the kidney, or some interference with its fiinction, duo to 
reflex irritation from the passage of the instrument, as before described in 
speaking of the sources of irritation to the kidney. That it is not due to 
absorption of urine from a wound in the urinary passages, is e^•ident from the 
fact that rigors are rare after lithotomy, and are not a marked symptom of 
extravasation of urine, and that wounds of the urethra anterior to the scrotum 
scarcely ever give rise to them. This view of the renal origin of so-called 
urethr^ fever is supported by Malherbe, in his treatise on Uraemic Fever, as he 
would call it It is difficult to obtain direct proof, but further knowledge 
might be gained by carefully examining hour by hour the quantity and 
quality of the urine secreted after any urethral or vesical operation, and at 
the same time accurately observing the changes in temperature, even when the 
rigor does not occur. Malherbe states that the temperature rises in almost 
every case ; and in one of the four cases of stricture mentioned before, the 
temperature rose to 100*8° F. about three hours after the operation, when the 
urine became bloody. It fell to 99*2° F. when the blood disappeared; but 
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three hours afterwards a little more blood showed itself, and the temperature 
again rose to 100 ‘S° F. Further investigation in the same line might lead to 
some important results. 

Prognosia. —The prognosis in acute affections of the kidney, secondary to 
bladder disease, is always grave ; but even the most unpromising cases may 
recover. Vomiting, delirium, partial insensibility, and a very dry tongue, are 
all bad signs. A marked diminution of the quantity, and much blood in the 
urine, are unfavourable symptoms. 

Treatment. —Prevention is of course firat to be aimed at. No patient 
should therefore be submitted to an operation except in cases of necessity, 
without a careful examination of the whole day’s urine as to specific gravity, 
the presence and quantity of albumen, and the microscopic appearances. If 
possible, the temperature should be observed night and morning for two or 
three days. If any suspicion arise as to the condition of the kidneys, that 
operation should be selected, when practicable, which gives rise to least irrita¬ 
tion. Soft instruments should be employed instead of metal, and a sufficient 
interval allowed between their use. Above all, any ti*eatment calculated to 
cause cystitis, or to give rise to decomposition of the urine, should be avoided. 
As there can be but little doubt that the causes of decomposition are often in¬ 
troduced into the bladder by catheters or other instruments, these should be 
kept scrupulously clean. Some recommend oiling the instruments with carlx>lic 
acid and oil (1 to 10). If decomposition already exist in the urine, it should 
if possible be arrested by w'ashing out the bladder with some antiseptic, for 
which purpose quinine and diluted sulphuric acid, in the proportion of gr. ij. 
and m. ij. to an bunco of water, will be found very cffiaieious. I f the cause of 
the renal mischief be stricture of the urethra or stone, some operation must of 
course be undertaken ; but if the temperature bo elevated, or there be other 
signs of renal disease, it should bo delayed until an attempt has been made by 
rest and other remedies to bring the kidneys into a healthy state. If after a few 
days no improvement be seen, and it seem probable that the disease is kept up 
by the j)resence of the stone or stricture, further delay is useless; and, choosing 
the least severe and irritating operation, the Surgeon must operate at once. 

The treatment of well-marked interstitial nephritis is extremely unsatisfactory. 
If there be any tenderness in the loins, dry cupping may be of service. The 
l)owels should be well acted on by purgatives, and the skin by hot-air baths, 
to relieve the kidneys as much as possible. Heroic ojxjrations undertaken 
during acute nephritis in the hope of removing the cause, are almost always, if 
not invariably, fatal. Quinine and opium have been recommended for the 
j)revention of the rigors that frequently follow operations on the urinary organs, 
tjpium is probably of service, but must be given with great caution if any 
symptoms of msemic poisoning exist; but quinine has not, according to most 
who have tried it, |jiroved of any use. Diet and stimulation must be regulated 
on general principles. 
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CHAPTER LXVIII. 


URINARY CALCULUS AND LITHOTOMY. 


OAIjCTTLOUS diatheses and deposits. 

Thk urine is liable to tbe deposit of various solid matters, which, when 
amorphous and impalpable, are termed Sediments ; when crystalline, they 
constitute Gravel ; and when concrete. Calculus or Stone. These deposits, 
whatever form they assume, are the result of constitutional causes ; and the 
constitutional conditions giving rise to them are commonly called Uifttheses. 
Of these, Surgeons usually recognise three : the U 7 jc or the Oxalic, and 

the Plwspludk; besides, these, however, otherT doubtless exist, the precise 
characters of which have yet to bo determined. 

Uric or liithic Acid Diathesis. —This diathesis chiefly occurs in in¬ 
dividuals of robust habit of body and florid appearance, who have lived high, 
and suffer from irritable gastric dyspepsia. It is often associated with a gouty 
or rheumatic tendency, or with some of the more chronic forms of skin disease, 
especiallj p^riasis. It is characterised by scanty and acid high-coloured urine, 
which deposits on cooling two kinds of scuiment, a yellow and a red. According 
to Lehmann, these sediments consist of urate of soda : but Golding Bird, and, 
I believe, most of the chemists in this country, regard them as urate or lithatc 
of ammonia. But W. Roberts states that they have no definite chemical com¬ 
position, consisting of uric acid combined with soda, potass, and ammonia, in 



Pig. 711.—Uric Acid. , Fig. 712 .—Crate of Amitionlu. 


varying proportions. The yellow sediment, containing an admixture of tho 
colouring matter of the urine, is usually dependent on slight disorder of the 
digestive organs and skin, coming and going under the influence of very 
, trivial causes. The red sediment, owing its colour, according to Bird, to an 
i admixture of puipurine, a highly carbonaceous ingredient, and indicative of 
i imperfect assimilation, is met with in persons of full habit, who live too freely. 
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A variety or rather an admixture, of these sediments, constitutes the lahritious 
deposit, so common in gout and rheumatism. These deposits disappear com¬ 
pletely on boiling, which distinguishes them from any other sediments. The 
red sand or gravel is a crystallised variety of the lithic acid sediment. It 
may be compared, in general appearance, to Cayenne pepper, and under the 
microscope presents the characters seen in Pig. 711. It is not unfrequently 
met with in children of a strumous habit, who are allowed more animal 
food than they can well assimilate. Occasionally crystals of uric acid are 
found intermixed with these deposits, presenting the characters figured in 
Pig. 712. 

Onlculi .—The calculi that occur in this diathesis arc of two kinds ; the uric 
acid, and the urate of ammonia. The itric acid calculus (Pig. 713) is usually 
of small or moderate size, varying from a pin’s head to a pigeon’s egg ; it is 
oval, somewhat compressed and flattened, smooth on the surface, and of a 
fawn colour. On section it is seen to bo laminated, and to luesont various 
shades of a light brown or fawn tint. Tlie urate of ammonia 
calculus is of very rare occurrence; when met with, it is 
chiefly in children, and is composed of concentric rings, 
having a fine earthy api^earance, and being clay-coloured. 

The uric acid calculus may be distinguished from the urate 
of ammonia by heating a ft’agment in solution of caustic 
potash: both dissolve, but the urate of ammonia evolves 
ammonia in the process of solution. 

Treatment ,—The treatment of the iftic acid diathesis must 
be directed to the removal of the prime causes of this con¬ 
dition, viz., mal-assimilation, defective oxygenation of the 
blood, and the ingestion of too large a quantity of stimu¬ 
lating food. All these may be remedied by attention to ordinary hygienic 
measures ; the patient must live sparely, should avoid fermented liquors, espe¬ 
cially red and effervescent wines, and abstain from sweets, pastry, &c. He 
should take plenty of out-door exercise, and keep the skin in healthy action by 
warm dry air or vapour bathing, and the ugo of horsehair gloves. The bowels 
must also be carefully regulated by means of saline and other aperients, with 
occasional, alterative doses of blue pill; to which, if the constitution bo pecu¬ 
liarly rheumatic or gouty, some colchicum may advantageously bo added. 
Preferable to all medicines, perhaps, arc the natural aperient saline waters of 
Piillna, Friedrichshall, or Carlsbad, taken fasting. The patient may also be 
directed to drink some of the natural alkaline waters, as those of Vichy, Vais, 
or Pachingen. The Vichy waters, containing a large quantity of carbonate of 
soda, with free carbonic acid, are extremely serviceable for the correction of this 
diathesis. If they cannot be procured, a very good alkaline drink consists of a 
scruple of bicarbonate of potass and five grains of nitre dissolved in a tumbler 
of cold or tepid watef^ to which about five grains of citric acid or a table- 
spoonful of lemon-juice hiay be added, and taken early in the morning or in 
the middle of the day. The preparations of hthia are of essential service in 
removing uric acid gravel or in clearing the urine of urates. They may be 
given alone, or in combination with the citrate or carbonate of potass. 

When uric acid calculus has actually formed, it is well not to give the 
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alkaline remedies too long, or in too large quantity ; lest the stone rapidly 
increase in size by becoming encrusted with jihosphates. 

Oxalic Diathesis. —This is characterised by the formation of oxalate of lime 
in the urine. It g enerally occura in indiYiduals in whom there is^ d efect ive 
^similation, depcnclent upon cxhaMted nervous energy, Rising from over- 
work, mental anxiety, or venereal excesses. The patient is usually pale and 
hypochondriacal, sulfcrs from dyspepsia, acidity of stomach, and disturbed 
sleep. In these cases there is often loss of sexual power ; a state of debility of 
the generative organs, connected either with the want of erectile vigour, or 
too speedy emissions. The urine is usually very pale, abundant, and acid, smd 
there is heat and smarting during its passage along the urethra. Iji this dia¬ 
thesis there is no sediment or gravel, properly speaking, but the crystals float 
in the urine ; suljsiding, however, when it stands, but not occurring in sufR- 



Fiic. TIT). Vovy Oxa¬ 

late of IJiue CaJciilus, 


^, cient quantity to constitute a true sediment 

lIQ 714). Roberts states that oxahu'ia ac- 

^ companies no constant state of symptoms, 
^ 1 questions tlie existence of such a dia- 

^ thesis ; so much so, as to state that the pre- 
^3 ^ sence of oxaluria by itself furnishes no indi- 

cation for treatment. 

f ^4 ^ Calculus.—The oxa- 

y\ ^ ^ ^ late of lime or mulberry 

calculus is usually of a 
dark-brown or almost 
^ bhick colour, moderate 

Fit;. 7]4.—Crystals of Oxalate, of LiiiU!. • . , . ,, P'itr. 71'''- Vevv l ounli <)xa- 

m Size, being seldom. late of Uaio Calealus. 

larger than a walnut, and round; it is always rough, tulierculated, and some¬ 
times almost spiculated on the surface (Fig. 71.5). 

Treafmmf .—^When there is no calculus, it is necessary to put the patient 
upon a light and nourishing diet, especially fish, as recommended by Bird, 
cautioning him to avoid sweets and all fermented liquors, with the exception 

o^ a moderate quantity of brandy. Tonics, 
/ Imi particularly the mineral acids, iron, zinc, and 

\ M quinine, may be given, and the residence 

'◄if 'V should, if possible, be changed for a time to 

a warm climate, men calculus is formed, 
1 ^^ ^ #7 owing to its roughness, and the irrit- 

^ able state of the patient’s nervmus system, 

usually a good deal of pain in the region of 
bladder, requiring the free administration 

IW Phoaphatic Diathesis. —This chiefly oc- 
ours jn„qy-. P®>^®ons, or in those who a re pre- 
Fig. 716.—Crystals of Animoniaco- maturely aged, with a broken constitution and 
MagnesiarrPhosphaw. an au^mic Condition of . the , In this 

diathesis, the sediment and calculi may occur in three distinct forms: 1. Triple 
or Ammoniaco-Magnesian Phosphate; 2. Phosphate of Lime; and 8. Mixed 
Phosphates, consisting of a mixture of the preceding varieties. 


Fig. 716.—Crystals of Animoniaco- 
Magnesiait Fhosplmle. 
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1 . The Triple Phosphate (Fig, 716) usually occurs in urine that is copious, 
pale, and barely acid, sickly to the smell, and soon decomposing and becoming 
very oifensive. In other cases the urine is dark, alkaline, and mucous. This 
condition especially occurs in old people, and is associated with much debility, 
irritability of mind, pallor, and ansemia. 

2. The Phosphate of Lime sediment is of less common occurrence; it usually 
occurs in pale and oflFensive, readily putrescent urine, mixed with much mucus, 
a»d in some cases apparently produced by the mucous membrane of the bladder. 

8 . Mixed Phosphates commonly occur after injuries of the spine, as the result 
of general impairment of the health, or in advanced cases of prostatic disease. 
They are occasionally met with in large quantity, forming a kind of mortar-like 
sediment in the bladder. They are deijosited whenever the nrine from any 
cause becomes alkaline from decomposition. 

Calculi. —The phospliatic calculi are very common. The most frequent is the 
mixed, or fusible calculus, as it is termed, on account of the ready way in Avhich it 
melts when exposed to heat. This calculus *is friable, laminated, and has a chalky 
or earthy look. The calculus composed of phosphate of ammonia and magnesia 
is not so common ; it resembles the preceding rather closely in its general cha¬ 
racters, but is whiter and has a more chalky look. The phosphate of lime cal¬ 
culus is extremely rare ; it is laminated, and harder than the other varieties. 

Treatment .—The treatineut of the phosphatic diathesis consists principally 
in improving the digestiA'e powers, and in restoring the general strength of 
the patient by giving him good food, wine, or beer. The administi’atiou of 
tonics, esj>ecially of nitric acid, should be attended to, and exercise in the 
open air enjoined. As there are usually much pain and irritability of system 
in this diathesis, opium may advantageously be administered. Iloberts con¬ 
siders phosphates in the great majority of cases as merely the result of the 
alkalinity of the mine, from whatever cause arising. 

Besides the calculi mentioned, A’arious other kinds of concretions form in the 
urine, each of which doubtless represents a diathesis ; the characters of Avhich, 
however, arc not so distinctly marked or so well recognised as those that have 
just been described. 




Cystine is one of the rarer forms of morbid product occasionally met with 
in the bladder. It differs ft”om all other ingredients in containing a large 
quantity—about 26 per cent.—of sulphur. It 

is very rarely seen as a sediment in the urine ; (oV 

but when it occurs in this form it presents the C 
microscopic characters seen in Fig. 717, being 
composed of hexagonal laminae. Calculi con- ^ 
taining cystine have occasionally been met 
with. Golding Bird states that in Guy’s Hos- 
pital Museum there are eleven composed of 
this peculiar animal matter; and in the / \ 

Museum of University College we have some ^ 

good specimens. Cystine in calculus has a 
peculiar yellowish or greenish and Avaxy look, 
very different from any other ingredient met 

• A Fis. 7J7.—Crj'stuls of Oyntine. 

With in urinary concretions. 

Xanthine, or Xanthic Oxide, was first noticediby Marcet, and has since 

3 o 2 


(9 

C) 


Fijf. 717.—Cr}'st“l« “f Oyntine. 


75 ^ 


UMINAJtY CALCULUS. 


l>een observed by Laugier, Langeiibeck, and others. It is of extremely rare 
occurrence, and has only been found in four recorded instances in the form, 
of calculous concretions. These have generally been bf small size, ■vnth the 
exception of the one removed by Langenbeck, which weighed S88 grains. For 
a detailed account of the chemical characters and constituents of this sub¬ 
stance, as well as of the other materials of which calculi are formed, I must 
refer to the works of G. Bird, Beale, Thudiehum, &c. 

Carbonate of Xiime has occasionally been met with as an amorphous 
powder in alkaline or very faintly acid urine. Bird states that he has detected 
carbonate of lime as forming a distinct stratum in some phosphatic calculi 
and Thudiehum has examined prostatic concretions consisting almost entirely 
of this substance—the urinary origin of which, howev er, he doubts. But 
urinary vesical calculi composed of carbonate qf lime arc certainly very rarely 

met with. ' 

STONE IN THE BLADDEB. 


Stuxiotukk of Calcitli.— Calculi? though sometimes composed throughout 
of the same deposit, are not unfrequently made up of layers or strata, diftering 
in chemical composition from one another, and these usually go by the name 



FIk. Tls.- Sci-tiiiii of iiii 
Alteiuiitiiij? Ciiloiiliis. 


of allmiaiing calmli (Fig. 7.18). Most frequently the 
nucleus consists of lithic acid ; next in the order of 
frequency comes the oxalate of lime ; and then the 
conei'etion of a phosphatic character throughout. It is 
very seldom that the nucleus is absent ;* but concre¬ 
tions have occasionally been met Avith in which none 
could be detected, or in which it Avas even replaced by 
a caA'ity. The nucleus is usually as nearly as possible 
in the centre of the calculus, and is generally nearly 
regular in shape ; occasionally, hoAvever, it is branched 
or curiously radiated, and then the concretion generally 


affects a corresponding outline. Calculi containing tAvo or three nuclei have 
sometimes been found, consisting probably of an equal number of concretions 
agglomerated together. A foreign body occasionally takes the place of a nucleus. 

The body of a calculus having the uric acid nucleus is usually composed of 
some of the lithates ; but not unftnqucntly these are incrusted by a deposit 
of phosphates. In other instances, the body may be Avholly composed of some 
of the earthy phosphates, which more rarely alternate Avith the oxalate of lime 
or the triple ])hosphates. 

An oxalate of lime nucleus usually has a body of the same constitution ; 


but in some cases it is incrusted by phosphates or urates 
(Fig. 71'.)). "When the interior is phosphatic, the concretion 
I is always of the same constitution. , 

The alterations in the composition of a calculus are due 
to varying conditions of the general health, and consequently 
of the character and constituents of the urine, and of the 
Fig of lining membrane of the bladder. The uric 

oxaintfi of ijtm Cal- acid and oxalate of lime nuclei and layers are undoubtedly 
Phoai.imU'8. due to Constitutional causes. The phosphatic lammm, 

whether interposed between the uric acid or incrusting the calculus, are probably 
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•chiefly dependent on vesical imtation and decomposition of the urine, conse- 
•quent on the presence in the bladder of the nric acid or oxalate of lime nucleus 
which has been previously formed. 

Okigin.—C alculi may be formed either in the kidneys or in the bladder. 
Those that contain nuclei of the urates or oxalates are probably renal in their 
origin ; whilst those that have a phosphatic nucleus are usually vesical from 
the first ; renal nuclei of this composition being rarely met with. 

*A11 renal calcuh, all those vesical calculi that have a renal origin, and some 
of those even that appear to be primarily Ibnned in the bladder, have a consti¬ 
tutional soui’ce ; they arise from a morbid state of the urine, which probably in 
its turn depends upon mal-assimilation, the j)eculiar form of which determines 
the chemical composition of the stone. Those calculi that are formed by 
deposit from the urine upon a)id around some foreign body, as a i)iu or straw 
accidentally introduced into the bladder, and some soft phosphatic concretions 
that appear to be the result of an unhealthy state of its mucous membrane, 
may be looked U 2 wn as being local in their origin. 

Calculi of Renal Origin. —When a stone forms in the 2 )elvis of the 
kidney, it usually gives rise to iiainjii the loin. When of snuxll smo, it may 
descend into the bladder with but little suflering to the jjatient; but, if large 
enough to irritate the ureter and to pass with some difficulty, it then gives rise 
to a peculiar train of symptoms, which will immediately be described. In 
some cases the calculus attains a, very large size, occupying the whole of the 
pelvis of the kidney, extending into tlie calices and ureter, and being moulded, 
as it w'crc, to the shape of the jiarts amongst which it lies ; it then gives rise, 
by its pressure, to absor 2 )tion of the substance of the kidney, and occasions, 
by the magnitude that it attains, excessive pmu and irritation in this region, 
the patient usually dying, worn out by constant suiferihg and by the irritation 
of incurable kidney-disease. In some instances, stone in this situation has 
given rise to abscess in and around the kidney, and has even been dischimged 
through an aperture in the lumbar region. 

Descent of a Renal Calculus .—In cases in which a renal calculus descends 
into the bladder, the patient is seized with i)ain in the loin that hiis been the 
seat of previous irritation. This pain is usually of the most agonising character, 
extending into the spermatic cord and testis, and down the inside of the thigh 
of the affected side. There is retraction of the testicle, with constipation and 
VQmitiiig ; frequently a cco mpanied by the passage of scanty, hi^-coloured, 
m\d.blQ,ody unine, and great constitutional disturbance. This pain usually con¬ 
tinues of a somewhat remittent character, mitil the calculus enters the bladder, 
when, unless expelled, it gives rise to the train of symptoms peculiar to its 
iwcsence in that organ. 

Treatment .—During the descent of a renal calculus, which always occupies 
many hours, and perhaps some days, the patient should have fu ll do^s of 
opium a faiinistered , drink fre ely of bland dilu ents, be put into a wa,rm hip- 
baE^3^^ h aYfi.hot fomentations or iSustard poultices applied to the loin; the 
bowels should also be thorouglily emptied by ehemata. It is well to bear in 
mind, that a somewhat similar train of symptoms to that induced by the descent 
of the calculus, may be excited by some forms of irritation or flatulent distension 
of the caecum and descending colon, which will require appropriate treatment. 
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Cidouli x>f Vesical Origin. —Though a yesical calculus often owes its 
origin to the.descent of a stone from the kidney, yet frequently there is no 
evidence of its coming from such a source, but every appearance of its being 
deposited in the bladder; a nucleus being originally formed in this viscus by 
the aggregation of some sabulous matters, around and upon which fresh 
deposits take place, until a true calculus is formed. In some instances, vesical 
calculi have been found deposited upon and incrusting foreign bodies, acci¬ 
dentally introduced into the bladder, i^ch as a piece of straw, a pin, a bit -fof 
bougie, fragment of bone, &c. f, 

Numbeb. —The number of calculi ifr the bladder varies considerably ; most 
commonly only one is encountered ; but in about one-fifth or one«-Bixth of the 
cases operated upon, several will’be found ; from two to six or eight are by no 
means uncommonly met with, (^casionally several dozens have been detected; 
and there are even instances on record in which some hundreds of distinct and 
separate calculi have been found in one bladder. The most 
remarkable case of this kind is one in which Physick removed 
from a judge in the United States upwards of a thousand 
calculi, varying in size from -a partridge-shot to a bean, and 
each marked ^vith a black spot. Several calculi may become 
, matted together in one large concretion, as in the annexed 
"Acid ■ caiouii representation of a calculus (Fig. 720) that I removed from a 
ther!'*^ child four years old; it was formed of eleven (jjatinct iithic 

acid calculi soldered together in this way ; besides which, three 
others were lodged in the bladder. When two or more calctili occur, it is 
remarkable how uniform they are often in shape, size, and weight, one being 
the exact counterpart of the other. 

When there are several calculi in the bladder, the attrition of one against 
the other usually causes the opposing surfaces to become smooth, thus consfi- 
■ tilting “ facets ” (Fig. 721). In some cases, 

however, when the calculi are numerous, 

' there are no signs of attrition. In a patient 

of mine who had fifteen calculi in his bladder, 
all the stones were* round, about the size and 
shape of marbles, without any facets. In 
other cases, again, there may be more facets 
on one calculus than companion-calculi in 
^ Fig. 721.-Calculi with Facets. the bladder. A second stone may occasion 

two or dven three facets on the first, having rolled first to one and then to the 
othet side of it. 

Sjpoata&eous Fractore of ^ calculus will sometimes occur within the 
bladder. This curious phehomendh may happen to a stone that is single, or 
to one among several calculi. When it occurs, great irritability of the bladdOr 
is set up. There are several ways of explaining this fracture, or rather dis¬ 
integration, of a calculus. Civiale supposes it to occur by the contraction of 
the hypertrophied coats of the bladder upon the stone. It is possible that, 
when &ere are several calculi in the bladder, the concussion of one against 
aiiith^ may give rise to it ? and for the breaking up of a. calculus to happen, 
it vquld by nb means be necessary that this pressure of the bladder or concus- 
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sion should be sufficiently strong to resolTo the stone at once into fragments. 
If a crack or fissure merely be formed in it, the infiltration of the urine into 
this may so soften and loosen its cohesion, that it becomes resolved, without 
fiirther violence, into a number of pieces. In some instances these become 
agglomerated together, by the deposit of a quantity of phosphatic matter upon 
and around them. In other cases, the different fragments may each form the 
nucleus of a fresh calculus, so that the bladder may afterwards contain 
numerous concretions. 

Physical Ghahactebs. —The Siae calculi varies from that of a hemp - 
se ed or pin’s bead to a concretion of in^ense. magjiitude. One of the largest 
with which I am acquainted, was a calgnlus removed by the high operation by 
Uytterhocven of Brussels, which I saw some time ago in his possession, and of 
which he has been obliging enough to give me a cast; it is pyriform, and 
measures Di- inches in its longest circumfercmce, and 12|r inches round at its 
broadest part, being 6^ inches long, and about 4 wide. In the celebrated case 
of Sir W. Ogilvie, Cline attempted, but failed, to extract a calculus measuring 
1 (5 inches romid one axis and 14 round the other. It weighed 44 ounces, and 
must have been about the size of Uytterhoeven’s. These enormous concretions 
are hapiuly rarely met Avith at the present day ; the usual size of stones 
removed by ojjeration being from about one to two inches in the longest 
diameter, somewhat narrow, and perhaps flattened. 

The of calculi commonly varies fi'om a few grains to several ounces ; 

the commonest weight is from t hree drachms to about an ounce.orJavo in weight. 
( ycasionally -.from three to six ; from this they may range upAvards until 
several pounds are reached. Thus, in Cline’s case the stone Aveighed 44 ounces. 
Deschamps saw one of 51 ounces, and Morand one weighing Clbs. ; none of 
these admitted of removal. Tlie largest calculi are usually composed of 
phosphates, in greater part if not in Avhole. Large and heaA’y calculi are 
certainly less frequently met with now than formerly, owing to operations for 
stone being simpler and less dreaded since the introduction of anaesthetics, and 
hence practised in an earlier stage of the disease. 

The Hardness of calculi varies considerably ; the oxalate of lime is th e 
hanlest ; thallfchais.8. 9 pme next in consistence, and are often very hard, though 
brittle; the p hospha tidjcalcuU are, always comparatively soft and friable . 

The Shape of calculi presents great variety; most commoiify, however, thCy 
hav'e an ovoid figur e. Concretions of urate of ammonia • an d uric acid are 
generally pretty regjilarly ovoidal. smooth, and disc-like. Those composed of 
oxalate of lime are usually sqmeAvhat_^l^ular or square-sh aped, and generally 
rough, nodulated, or spiculated upon the surface. The phosphatic cal ciili 
pres ent usually the most _iraegul ffl oq^ne; most commoniy, it is true^ they 
are ovoid or globuISSi^^Eutsie^ot unfrequeAtly branched, as if moulded to the 
interior of the kidney^ constneted, or of an hour-glass shape. The cystine 
calculi are generally tolerably oval and regular in outline. 

Fositioa.'—Most frequently calculi lie lorae in the bladcfer; but occasionally 
they may be fixed, either by being encysted, and then lying in one of the, 
sacculi that have already been described mthin the walls of the bladder (Kgs. 
722 and 723 ); or by being fixed in and embraced by one of the ureters; and 
in other cases by being deposited upon, and partly included in, ftmgous growths. 
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Causes. —^Whenever a foreign body of any kind, as a piece of broken 
catheter, &c., is introduced into the bladder, it will form the nucleus of a ■ 
calculus, speedily becoming incrusted by calculous, probably phosphatic matter. 
But the causes of calculi occurring spontaneously are very obscure. There can 
be little doubt, it is true, that the different forms of concretion are connected 
with the varieties of diatheses that have already been described ; and v’e may 



Fig. 722. - Exteriov of Blmldoj-, coiitairing Fig. 722.- liitti ior of tlic Haiiic niinUler, sliowiiig small 
an EiicysU^il CiilculuK at (!. Orilict li'iuling into Cyst at o ; i/, Ui't'lar. 


look upon the formation of a calculus as an indication of the c^stence, in a 
greater degree of intensity than usual, of the causes whicli ordinarily give rise 
to sediments or gravel; but why, in particular cases, aggregation into a 
calculous mass takes place, it is impossible to say. 

Age exercises considerable influence upon the production of calculi. Stone 
may occur in the bladder at all periods of life, and even, according to Stahl, 
may be congenital. The greatest number of cases occur during the first two 
decennial periods; thus, Thompson, as the result of his statistical inquiries,^ 
states that one-third of the entire number of cases occurs before seven years of 
age, and one-half of the entire number before the thirteenth year is completed. 
Coulson has collected 2972 recorded cases of lithotomy from various sources; 
of these, 1466 occurred under the age of ten, 731 from eleven to twenty, 20& 
from twenty-one to thirty; 264 from thirty-one to fifty, and 806 from fifty- 
one and upwards. In many of these cases, although the patient was cut 
towards the middle period of life,, the stone probably began to be formed 
during childhood. Children belonging to the wealthy classes are very seldom 
the subjects of calculus, owing protebly to greater care in diet than can be 
taken with those of poorer people. By many, the absence of milk as an article 
of diet is supposed to tend to the formation of stone. 

iSfea: influence materially, the occufrence of ston|, wh^ is far more frequent 
in the male than in the femde, in the proporKon of kbout twenty to one of 
cases requiring operation. This, however, does not repr^ent the exact ratio; 
as, owing to the shortoess and large size of the urethra in females, many small 
qalculi are voided by them that would be retained in the male. 

It would appear that m some pcorts of the world calculus is a far more common 
diseasq than in others, ft is generally more frequently met with in odd than 
in warin climates. The negro race is remarkably exempt from this affection. 
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It is a singular fact that in some parts of the same country calculous disorders 
axe of fax more frequent occurrence than in others. Thus it is well known 
that the inhabitants of the east coast of England and Scotland are peculiarly 
liable to these disorders; and that in Norfolk stone occurs with especial 
frequency, the mortality from calculus being much higher here in proportion 
to the population than in any otlier county of England (Cadge). In America 
also, it would appear that the inhabitants of certain States are peculiarly 
obnoxious to this affection; and I understand that in some districts of 
Germany the disease may be said to be almost unknown, whilst in others it is 
of common occurrence. The relative froqucaacy of the kinds of calculus also 
varies in different countries. H. V. Carter, who has analysed and described 
upwards of a hundred specimens contained in the Museum of the Grant 
Medical College at Bombay, shows that the ijcr-ccntagc of calculi with an raic 
acid or urate of ammonia nucleus is, in India, SU'SO; in England, 71*75); while 
that of calculi with a nucleus of oxalate of lime is in India, 88*Gr», in England, 
1G*87. The calculi composed purely of oxalate of lime also greatly exceed in 
number those which consist entirely of uric acid or urate of ammonia. To what 
these differences are owing it is impossible to SJiy. Peculiarity of race, of con¬ 
stitution, and of diet, with exposure to prevalent easterly winds, have all been 
assigned as reasons for them ; but probably not on very sufficient grounds. 

Symptoms. —The symptoms of stone in the bladder vary according as the 
calculus lies loose in the cavity of the viscus or is encysted. Their intensity 
will depend on the size and shape of the stone, the condition of the bladder, 
and the constitution of the patient. Most commonly, the severity of the 
symptoms is in proportion to the magnitude of tlie calculus. This, how'cver, 
is not always the case. In a patient w'hom I once cut, the most intense 
suffering and repeated attacks of cystitis had been occasioned by a small but 
sharp-pointed calciilus, not weighing more than a drachm; and some years ago 
l,saw a patient in whose bladder five calculi were found after death, nearly as 
large as chestnuts, though their presence had never been suspected during life 
by the different Surgeons under whose care he had been for stricture, so little 
distress had they occasioned. In some cases, the symptoms of stone very 
suddenly declare themselves; and then the Surgeon finds on examination that 
the patient has a largish calculus, which must have been a long time forming 
without attracting attention. Rough and angular calculi necessarily give 
rise to more severe symptoms than smooth ones, owing to their inducing a 
chronic form of cystitis; and as the constitution is usually a good deal 
shattered and the nervous system very irritable in those conditions of the 
system in which the phosphates are deposited, phosphatic calculi are usually 
attended by more local suffering and constitutional disturbance than other 
forms of the disease. , ^, ' 

The symptoms induced by stone are the result of the mechanical irritation 
produced; by the pr^«^^ of a fgr^i^ body in the bladder ; they consist of 
Pain, Increa sed Fr^ue ncy in Mictiurit ion, ooc^ipnal Stoppage of the Urine, 
and Variou s Mo^l^^o^itiogs of iSbat Fluid. 

Th&~Pam in calculus is ofiSSlK'ffrs^ sjouptom that attracts attention; 
it iraries greatly in character ;and degree. It may not only be experienced in \ 
the refflOErof ^g^b ladder and the peri naenm, but may radiate widely in the 
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co^e of the sacro-lumbar nerves, the patient complaining jQf a heavy and 
dragging sensation in the groins, extending’^ OWn ffie outside or back of the 
thighs, ^3 .niot uncommonly expenehced even in ^ soles of &e-lfeet.. "Yhe 
penis is'EEe seat of a good deal of uneagjneBS ; frequently of ..a. sharp and 
cutting pain at the end of th e gla ns. This is especially noticed in children, 
in whom attention is often attracted to the complaint by their constantly 
squeezing and pulling the organ to relieve the distress they suffer in it. The 
pain is much increased by any movement by which the stone is jolted about in 
the bladder, as in driving, riding, or jumping ; and is especially severe in 
those cases in which cystitis occurs. It is 'alw^s. most severe towards the 
tennination of, or irmnediately after, micturition ; as there is then a tendency 
for the calculus to roll forwards towards the neck of the bladder, where it 
comes into contact with and is grasped by the most sensitive part of that 
organ. Hence it is not unfrequent, in cases of calculus in children, to find 
that the little patient instinctively lies upon its back or side whilst passing 
urine, and thus escapes much of the agony that it would otherwise suffer. In 
adults in whom the prostate happens to be enlarged, the calculus usually lies in 
a depression behind this gland ; and hence, being prevented from coming into 
contact with the neck of the bladder, occasions less suffering than in other cases. 

In consequence of the irritation set up in the bladder occasioning chronic 
inflammatory action of the mucous membrane, there is an Increased Freqmnci/ 
of MictiiriHon. The urine is passed frequently, in small quantities at a time, 
usually contains some mucus or pus, and is occasionally tinged with blood, 
or loaded with thick vesical mucus. But in many cases the urine remains 
remarkably clear, transparent, and free from marked admixtures throughout. 
If the kidneys be irritated, the urine is commonly albuminous. The presence 
of blood in the urine is often one of the earliest signs of stone in the bladder, 
and in children especially should lead to the suspicion of the existence of 
calculus. It may be in large quantities, and may continue for many weeks, 
especially in the earlier stages. The urine may then clear as the bladder 
becomes accustomed to the presence of the stone, and the blood may only 
reappear imder the influence of active movement, or of any cause of increased 
irritation of the organ. But it is important to observe that the quantity of 
albumen, as shown by boiling the urine, will continue to be very great. It 
very rarely happens that a stone has existed for any time, without the urine 
becoming occasionally streaked or tinged by blood. 

An occasional Stojj'page in tive Flow, of Urine before the bladder is emptied 
commonly occurs, owing to the stone being impelled against its neck, and 
thus blcKjfciug up the urethra j but, on the patient lying on his back or on his 
side, the stream flows i^n, situation of the calculus being changed. 

Aa a result of the straiiflng and general irriti^tion about the genito-urinary 
organs. Prola psus of th£ .Anu8. a ccompanied by Tenrnms , is by no means un- 
commonj es^ially in children ; and in some cases there is ve ry troulMimome 

When a stone is encysted, those symptoms that depend upon its beir^ loose 
and rolling about in the bladder, are necessarily absent; thus there is no 
stoppage of the urine, this fluid is seldom bloody, and the pain is not materially 
increased by jolts and rough movement; though there are weight and pain in 
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the usual situations, and increased frequency of micturition from the pressure 
and irritation of the calculus. ♦ 

Physical Diagnosis of Stone. —The existence of stone is finally deter¬ 
mined by Sotmding the Bladder. 

A Sound is a solid steel instrument shaped like a catheter, but shorter in the 
cun’^e (Fig. 72-1), so that it may explore thoroughly all parts of the bladder. 

Fig. 724.—Sound for examining Bladder. 

especially those behind the prostate. It should have a wide and smooth steel 
handle, and be slightly bulbous. The operation of sounding is conducted as 
follows. The patient lies upon his. back on a hard mattress ; a full-sized sound, 
well oiled and warmed, is then passed into the bladder ; which should, if the 
patient can retain it, he allowed to contain three or four ounces of urine. The 
Surgeon then using his left hand, or crossing over to the patient’s right side, 
whichever he finds most convenient, carefully directs the beak of the instill¬ 
ment towards the back of the bladder, turning it from right to left over the 
whole of that region ; ho next draws it forward on one side as far as the neck, 
tapping, as it were, gently with its beak ; ho repeats the same manoeuvre on 
the other side ; and, lastly, directs the end of the instrument by raising its 
handle into the lower fundus, which he carefully explores. Usually the stone 
is readily detected by these manoeuvres, and its iiosition in the bladder ivill 
often be dependent upon, and may to a certain extent be taken as an approxi¬ 
mative indication of, its size. Thus, when moderately large, it will usually bo 
tbmid lying to one side, most generally the right, of the neck of the bladder ; 
Avhen small, it will be placed towards the fundus, near the orifice of one or 
other ureter. These then arc the situations in which the Surgeon should first 
seek for a stone, and in 
which he will generally 
find it when present. 

Should it not be met' 
with here, the chances 
are, more especially if 
the patient be elderly, 
that it will be found in 
a pouch behind the pro¬ 
state, where it may be 
detected by depressing 
the handle and so turn¬ 
ing the beak of th^sound 
downwards (Fig. 72S)* 

Should the Surg^m not 
detect the calculus in Fig. 725 .—Sonudlng for stone beWnd rTOstato. 

any of these situations, 

he depresses the handle between the thighs, and tilts up the beak so as to 
examine the pubic portion of the organ (P:^. 726). In the event of Ms not 
meeting with a stone, he may direct the patient td stand up, and then he may 
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explore the bladder, first on one side, then on tha other. Should the rational 
symptoms of stone be well marked, though no calculus ^e struck, the Surgeon 
must not give a decided opinion in the negative after the first exploration, but 

should examine the pa¬ 
tient again a few days 
later, with the bladder 
in d ifferent states as to 
its contents. In making 
this second examination, 
I have found .it of great 
service to use a hollow 
steel sound, by which 
the organ can be injected 
or emptied at pleasure 
(Fig. 727). The patient 
should on this occasion 
have his bladder injected 
through such an instru¬ 
ment as tills, with four 
or six ounces of tepid 
water, so as to distend the organ slightly, and prevent the folds of mucous 
membrane from overlapping any concretion that may exist in it. Its 
interior is then carefully explored in the Avay already described ; and, if the 



Fig. 72T.- -Hollow S<juii(l. 


stone cannot then be detected, the contents of the bladder are gradually allowed 
to escape through the sound, and the patient is desired to stand up whilst the 
exploration is being proceeded vrith. In this way, by examining a patient in 
dillerent positions and in different conditions of the bladder as to capacity, a 
calculus is sure to be detected if one exist. A lithotrite may occasionally be 
advantageously used as a sound for the detection of small calculi lying behind 
the prostate, a situation more readily reached by its short beak than by an 
instrument of larger curve. These examinations must not, however, be too 
protracted ; the time occupied should not exceed above five minutes, lest 
cystitis be induced. When a stone is struck by the sound, there is not only a 
characteristic and distinct shock communicated to the instrument, but there is 
heard a tolerably Joud click, Which can be detected by the bystanders, and 
frequently by the patient, as well as by the Surgeon. 

By conducting the soundiiig properly, the Surgeon toaj usually ascertain 
not only the existence of a stone, but its size and hardness ; whe%^ it be 
single, if it be encysted, and the general state of the bladder; with j^l of 
which it is of importance that he should be acquainted before undertaking 
any operation. A good deal of this information may be elicited by the o^nary 
sound, but some of the points can only be accurately determined by sounding 
with the lithotxite« 
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The hardness oi the stone may usually be judged of by the more or less clear 
ringing character of the click ; a lithic acid or oxalate of lime calculus giving 
a sharper sound than a phosphatic concretion. 

A calculus may generally be known to l>e encysted if the sound strike it at 
times, but not at others (Fig. 728); if the stone always appear to be fixed in 



one situation ; and if the beak of the instrument cannot be made to pass 
round it, so as to isolate it, but a kind of tumour projecting through the 
walls of the bladder is felt, around or on one side of the point where the 
calculus is struck. 

The fasciculated, roughened, and siicculated condition of the hladder may 
generally be detected by the way in which the beak of the instrument grates 
and rubs over the organ. 

The size of the calculus is best determined by a lithotrite. It is true that 
a Surgeon may sometimes come to a decision as to the bulk of a calculus, by 
observing the extent of surface along which the sound is in contact with the 
stone, as the instrument is being withdrawn. But a very rough guess only can 
be arrived at in this Avay ; and I have frequently seen very experienced Sur¬ 
geons deceived in their estimate of the size of a calculus, mistaking perhaps 
several small ones lying together for one large one. By introducing a litho¬ 
trite and seizing the calculus gently between its blades, a correct estimate of its 
size may always be ari’ived at. 

In order to determine that several calculi exist in the bladder, it is sometimes 
sufficient for the Surgeon to feel that the beak of the sound comes into contact 
with a stone on each side of the organ, or that it can be distinctly insinuated 
between two concretions. In some cases, however, those points cannot dearly 
be made out; and th^ the Surgeon, introducing a lithotrite and seizing the 
first calculus with whmlt lie meets, should hold this between the blades of the 
instrument, and whilst' it is so fixed move it and the lithotrite from side to 
side ; when, if a click be heard and felt, he may be sure of the existence of 
another stone. 

Sounding is by no means destitute of danger, more especially if roughly 
done, or jn patients who have chronic kidney-disease. In the first case it may 
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give rise to cystitis or profuse and continuous haemorrhage ; in the second, to 
rigors and uraemia. 

Errors in Sounding occasionally occur. The Surgeon may mistake a 
hardened and fasciculated bladder, having its ridges perhaps incrusted with 
phosphatic sabulous matter, for a calculus ; this is especially apt to happen in 
children. In these cases, however, the mistake may usually be guarded against 
by the absence of a distinct click, though a rough grating sensation be expe¬ 
rienced, and by the Surgeon being unable to isolate a stone. Yet the dilRculty 
in some cases is great; Velpeau states that ho is acquainted with four instances, 
and S. Cooper with seven, in which patients have been cut and no calculus 
found ; and w'hen we reflect that these accidents have happened to such men 
as Cheselden, who on three occasions cut a patient and found no stone, to 
Crosse, to Roux, and to Dupuytren, it is easy to understand that in some cases 
the difficulty of coming to a correct decision must be very great. 

In women the symptoms of stone closely resemble those met with in men, 
and the detection of the calculus is usually very easy, owing to the shortness 
of the canal and the facility with which the stone may be tilted up by intro¬ 
ducing the fingers of the left hand into the vagina. The sound used in these 
oases should be shorter and less curved than that employed for the detection of 
calculus in the male bladder. 

Pathological Changes induced by Calculus. —^After a stone has existed 
for some time in the bladder, it induces serious pathological changes in the 
whole of the urinary apparatus. The urethra usually becomes slightly dilated; 
and the prostate not unfrequently somewhat enlarged and irritable, in conse¬ 
quence of which a kind of pouch is formed behind it, in which the calculus 
is apt to lodge. The most important changes, however, take place in the 
bladder and kidneys. The hlaMtler becomes extremely sensitive, especially 
about its neck, and is consequently unable to contain as much urine as usual ; 
hence it becomes contracted. In some rare instances, however, as will be more 
c^ciaUy noticed wdien we come to speak of lithotrity, it falls into an atonic 
condition, and then is apt to become rather largely dilated. The mucous 
membrane is commonly a good deal infiamed and irritated by the presence 
of the calculus; and the muscular coat becomes thickened and hypertro¬ 
phied, BO as to give it a very fasciculated or columnated appearance. Cysts 
occasionally form, containing ssibulous matter and fetid pus or urine, and in 
some cases lodging a concretion, which then constitutes an encysted calculus 
lying altogether outside the cavity of the bladder, with which it merely com¬ 
municates by a very narrow aperture, as in Figs. 722 and 728, representing a 
case that was under my care some years ago, and which is fully described in 
the Journals for March, The hidneijs sxq usually irritated, often con¬ 

gested, frequently in a stat^' of granular degeneration, and ultimately become 
the seat of such structural changes as are incompatil^ with life. When death 
occurs as the consequence of stone, the patient usually sinkg, worn out by pro¬ 
tracted suffering ahd kidney-disease. 

nnUHOTOMT. 

It is not my intention to enter into the general history of'lithotomy, an 
operation that has been practised from the earliest i^s ; nor to give, a sketch 
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of the gradual modifications that have at various times been introduced, from 
the rude attempts of the Greek and Ro^pan Surgeons to the barbarous and 
unscientific procedures adopted by the itinerant operators after the revival ol 
letters. For all this, I would refer the reader to the classical works of Des- 
champs and of John Bell. The operation, as now generally practised in this 
country, is essentially that introduced by Cheselden, and modified more or less 
according to the views of particular Surgeons. Though Surgeons generally are 
agreed upon the great principles involved in it, they differ in can-ying these 
out; as in the direction and extent of the incisions, and in the instruments 
employed, which have been much varied to suit.the tastes and views of parti¬ 
cular operators. But, although I look upon Cheselden’s operation, as modified 
and practised by Liston, as being on the whole the simplest and safest mode of 
cutting for the stone as yet introduced, there can be no doubt that recourse 
may occasionally be had with advantage to other methods instead of it. Indeed, 
there is no operation that requires to be considerSd from so many and such 
difl’erent points of view as lithotomy. The size, shape, and position of the 
stone, the age and constitution of the patient, all render it desirable, and 
indeed necessary, to modify the method of operating. Hence, a Surgeon 
should not be too exclusively wedded to one plan, but should adopt one or 
other of the methods about to be described, according to the exigencies of the 
particular case before him. 

Instruments.—The table for operating must be firm and of convenient 
hciglit, so that wdien the Surgeon sits on a rather low stool the patient’s nates 
will be on a level with his breast; a few blankets doubled should be laid upon 
the table, and covered by a inccc of tarpaulin hanging over the end ; and a 
traj of sand placed under it on the floor. The instruments necessary are the 
following :—a pair of lithotomy tapes, a sharp and probe-pointed scalpel, a 
staff, forceps, and scoops of various sizes, and a tube. To these may be added 
a searcher, and a braBS injecting syringe. 

The i(qns should be of coarse flannel, about three yards long, by three ineshes 
broad. 

An infinite amount of ingenuity has been expended in giving variety to the 
shape of the hnives used for opening the deeper portions of the m’ethra and 
neck of the bladder in lithotomy. Instruments of this kind, straight-edged 
and shouldered, beaked and probe-ended in every possible way, have’been 
devised ; and each has had its.special advocate, but has seldom been adopted 
in practice by any except its inventor. All these modifications of the ordinary 
scalpel arc, to say the least, useless ,- some, perhaps, actually dangerous. They 
simply seek to supply by mechanical means that safety in the deeper incisions 
whicih may as readily be secured by a broad-bladed, straight-backod scalpel, if 
properly guided by a hand that is ordin^ily skilful. 



Pig. 729.—TjJtliotomy Scaljwl. 


The cutting gorget, formerly much in vogue, is all but universally discarded 
as a most dangerous tool by the modem Uthetomist. 
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The scalpel for the adult may be of the size and the shape represented (Fig. 
729); for children, it may be made smaller. A probe-pointed lithotomy Tcnife of 
the size and shap^. here represented should also be at hand (Fig. 780). 



pig. 730.—Prolio-pointed LHlioloiny knife. 


The staff should have a deep groove on its left side, occupying nearly one- 
third of the instrument; it should be well curved, of as large a size as the 
urethra will admit, and have a roughened handle (Fig. 73G). 

Y\vi forceps must not be too heavy, but should ho of a good length in the 
handles, and have the joint well set back ; the inside of the blades, as recom¬ 
mended by Liston, should be lined with linen to prevent the stone from 
slipping (Fig. 782). Ooxeter has made them with open blades, but lined 



with linen as heretofore (Fig. 781) ; in this way, as there is less metal, the 
weight is diminished, and the diameter of the instrument with a stone in its 
grasp is materially lessened. The ordinai 7 forceps are straight, but it is ad- 



Fig. 732.— 
Fonwjm. 



Hg. 733.— 
CuTVM Foruepti. 



Fig. 734.-,-. 
Scoop ill Himdle.. 



Fig. 735!:— Fig. 78ftiT Pig. 737.- 
Scoupv stair. Searcheir. 


vantageous to be provided with some that are curved (Fig. 788). The handles 
should be made with a loop on one side and a ring on thS other ; the ring for 
the iweption of the th^l> should be jdaced somewhat obliquely. The scoops 
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of different sizes, curved, can most conveniently be used when fixed in a 
roughened handle (Figs. 784 and 785). The tube should be of silver or gum- 
elastic, well rounded at the end, and provided with silver rin^, and may be 
petticoated. The searcher is a slightly curved sound, having a bulbou^ ex¬ 
tremity (Fig. 787). The syringe should be provided with Gross’s ball nozzle, 
which propels a reversed current. 

In describing the operation of lithotomy, we shall first of all examine 
seriatim the different steps of an operation that presents no unusual complica¬ 
tion or difficulty; we shall then consider the difficulties that may be met with, 
and the accidents that may occur during the operation, and the principal 
sources of danger and the causes of death after its performance. 

Prepaxation of the Patient. —Before subjecting a patient to operation, 
his general health must be properly attended to; and, indeed, if we find tlic 
constitution much broken by prolonged suffering, the bladder or kidneys 
seriously diseased, as indicated by the existence of pus or albumen in large 
quantity in his urine, it will be wise to postpone the operation for a time, or 
perhaps even to defer it altogether. There are few cdhditions in which a Sur¬ 
geon is placed, that test his moral courage more severely than the refusal to 
operate on a patient for stone, and thus allowing him to die unrelieved. For a 
Surgeon to do this, unmoved by the entreaties of the patient and of his 
friends, requires no little self-reliance. Yet, when the patient is greatly 
emaciated, his constitution broken down, and his kidneys evidently disor¬ 
ganised extensively, lithotomy would be attended by an inevitably and rapidly 
fatal result, and the performance of an operation wonld be an useless act of 
cruelty. Supposing, however, that the stone is of moderate size, that the 
urine is either healthy or contains but a moderate quantity of pus or albumen, 
that there is no visceral complication to prevent the performance of the opera¬ 
tion, and that the patient’s health is in a tolerably good state, it will only be 
necessary to subject him to proper preparative treatment for a short time, so 
as to allay or remove irritability of the urinary organs before proceeding with 
it. With this view he^should be kept as quiet as possible for about a week or 
ten days'preceding the operation ; his diet should be properly regulated, but 
not too low ; the pain should be lessened by the administration of opiates or 
henbane, and the bowels properly relieved. On the day preceding the opera¬ 
tion, a dose of castor-oil or some other aperient should be administered ; aiid 
on the morning of the operation the rectum must be emptied by means of an 
enema. 

Latkkal Operation. —All the urine contained in the bMder having been 
drawn off, that organ should be filled by the injection of about six or eight 
ounces of tepid water, in order to steady it and to &ofiitate the seizure and 
extraction of the ston& After ehlorofom’has been administered, the Surgeon 
should introduce a :^-Bized staff, which he uses as a sorad, in order to feel 
for the c^uluB. ^ it, he proceeds with the operation; if he cannot 

detect it, ^it is usually Mleommended that he should withdraw the staff and 
iutioduce a SKiund, with which he exau^es the bladder } and, in the event of 
his still fifulii^ to - dlsoover the presence of the stone, the operation must be 
deferred, for it is an imperative rule in surgery that h'thotomy should never be 
pmfonned unless the stone can be felt at the time when tibe patient is actualiy 
voii. n. 8 D 
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on the table. It is, however, safer not to proceed with the operation unless the 
stone can be felt with the afeff; lest the point of this, though apparently in the 
bladder, be actually engaged' in a fidse passage. , The stone, then, having been 
felt, .the patient is to be fimniy tied up and brought to the end of the table, so 
that his nates project beyond it, where he is to be secrfrely held on each side 
by an assistant, who grasps the foot in his hand, places the patient’s knee 
under his arm, and draws the limb well aside, so that the perinaeuin may be 
fairly exposed. It is desirable that the perinasum be thus,fully exposed to the 
Surgeon. In a patient, however, on whom I once operated, this could not be 

done, owing to the left hip being 
stiffened by chronic rheumatic 
arthritis; but I did not experience 
any particular difficulty in the 
operation, though somewhat in¬ 
convenienced by the position of 
the limb. The Surgeon then, 
seating himselfbefore the patient, 
shaves the perinaeum—^if this have 
not already been done—and in¬ 
troduces his finger into the rectum 
to ascertain that the gut is empty. 
He then gives the .staff into the 
charge of a trusty assistant, who 
stands on the patient’s left, and 
who raises and draws aside the 



Fig. 736.—Position of Patient anil Line of Incision in 
Lateral Lithotomy. 


scrotum with the left hand whilst 
he holds the staff in the right 


(Fig. 7.S8). The Surgeon then 
sees that the staff is held in the way in which he prefers it. There are two 
ways in which it may be held ; it may cither be drawn well up into the 
arch of the pubes, or it may be pushed somewhat down, and slightly turned 
towards the left of the perinseum. Liston always employed the first method, 
which I certainly think is the best, as it tends to increase the space be¬ 
tween the urethra and the rectum, and consequently lessens the danger of 
wounding that gut, which more than counterbalances the advantage of ‘the 
other method—that of approaching-the membranous portion of the urethra to 
the 6U):face. 


The external incision is made by entering the knife in the rapte of the peri- 
nasum, one inch and a half above the anus, and carrying it downwards and 
outwards, until it reaches a point that is just below the anus, but about one- 
third nearer to the tuberosity of the ischium than to the margin of the anal 
apertuM (Kg* 738). It is useless to prolong the incision beyond this; as any 
freer division of the structures of the scrotum and on the nates caimot facili¬ 
tate the extraction of the stone; but it must occupy the extent indicated, 
othermse considerable difficulty may be experienced in the later steps of the 
operation. The depth to which this incision shordd be carried must vary 
according to the obesify of fhe subject; usually from about three quarters of 
an inch to an inch, but not so deeply above as below.' By this incision the 
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Fig. 739.—Lateral Lithotomy : Fiiigrr-iiail in Grimve of 
the StatL 


skin, superficial &scia, subcutaneous fat, and inferior hscmorrboidal vessels, 
are divided. After it is completed, the knife is agafia introduced a little below 
the upper part of the wound, and the blade is run Mghtly downwards over any 
resisting structures ; the left r 

fore-finger being placed at the 
middle of the wound, so as to 
protect riie rectum. In this 
way the transversalis perinaji 
muscle is divided, together 
with some areolar tissue and 
small vessels, and the triangular 
space is opened between the 
accelerator urinm and erector 
penis muscles. The lower 
border of the triangular liga¬ 
ment is notched so as to open 
up the space between the two 
layers of the triangular liga¬ 
ment, in which the mem¬ 
branous part of the urethra 
lies. The knife is then with¬ 
drawn, and the left index-finger 
is pushed deeply into this 
space until the edge of the nail 
is lodged in the groove of the 

staff (Fig, 789), which can be felt just anterior to the prostate, thinly covered 
by the membranous portion of the tirethra. The point of the knife is then 
pushed through the urethra at its ^membranous part into the groove of the 
staff, above the index-finger, which protects and presses to the right the rectum 
lying beneath it (Figs. 740 and 741). 

■When the knife is felt to be well lodged in the groove, its handle is sUghtly 
depressed, so that the point may be raised ; at the same time the blade should 
be somewhat lateralised so that its side lies parallel to the ramus of the ischium. 
If the edge be turned too directly downwards towards the mesial line, the 
rectum may be wounded; and if it be directed too much outwards the in¬ 
ternal pudic artery will be endangered (Fig, 742); hence the mid course is 
the proper one. 

The Sm^eon, keeping the knife steadily 
in this position, and pressing the point 
firmly against the side of the groove of the 
staff, which he mu^t never for a moment 
lose, pushes it forwards throtigh the deep 
perineal fascia, a few fibres of the levator 
ani, and the prostate, and thus mnlrfiR an 
entoy into the bladder* (Pig. 741); he 
then withdraws the knife by keeping its 
hack against the staff, so as not to enlarge 

the extent of the incision in the prQ8tate.'4 Through fbin, and along the staf!^ 

3 D 2 



Fig. 740.—Knife in Groove of Staff. 
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he then pushes his left index-finger until it reaches the bladder, when he 
endeavours to feel the calculus with its tip. Should his finger be short, 
tlie perinaeum deep, or the prostate enlarged, he may be unable to reach the 
bladder in this way ; and must then introduce a blunt gorget, as recommended 
l:»y Cheselden and Martineau, in order to dilate the aperture in the prostate. 
If he use his finger for this purpose, ho gives it a t-\vist or two after passing 
it through the prostate, so as to expand and dilate the aperture through 
whicli it is entered. Having made smo that it is in the bladder, and having, 
if possible, felt the stone, he directs the assistant to withdraw the staff from 
the urethra. 

Here let us pause, and examine the principal points in these the first and 



second stages of the operation. It will be observed that, in accordance with 
the best authorities upon this subject, and with my own experience, I have 
recomnjended the external incision to be free, the rectum to be protected by 
the left index-fibager, the knife tabe somewhat lateralised during and after the 
opening of the urethra, and the deep incision to be limited. 

1. The Fontioa of tlie Knife must be carefully attended to, especially 
during the deep or second incision. At this stage of the operation the edge 
should be lateraliml; that is, directed about midway between the horizontal 
and perpendicular positions, so that the surface of the blade lies nearly parallel 
to the ramus of the ischium. The manner of holding the knife has been much 
discussed, and necessarily and naturally varies with different Surgeons. I 
believe it signifies little how the handle of the instrument is held between the 
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Surgeon’s fingers, proAuded the edge bo never turned upwards, but be always 
kept well iateralised, and the point steadily pressed into the groove of the 
staff. 

Provided a Surgeon know what he is about, he may safely hold his knife 
as best suits his own convenience. In 
the fimt incision, most operators, I 
believe, hold the knife under the hand, 
as represented in Fig. 743 ; a position 
Avhich that excellent lithotomist and 
accomplished Surgeon, Fergusson, pre¬ 
serves throughout the operation. Lis¬ 
ton, in the early part of his career, 
appears to have held the knife, in the 
second stage of the oiKiration, above the 
hand; and in all the representations, 
published as well as unpublished, that 
he has left off his operation, he has de- 
l)ictcd the kinfc and hands in the 
position shovm in Fig. 744; which, in 
the last edition of his Practical Sitrcjmj, 
he describes as a correct sketch of “ the 
])Osition of the hands and knife ” at the 
commencement of the second stage of Fis.'742.— Arteries of J’l iinirum.and D«ep Fusc ia. 
the operation. There can be no doubt, 

liowcA’er, as Fergusson has pointed out, that in actual practice, at least after 
his first few yearfe as an operator, he held the knife under the hand, with the 
index-finger upon the side or the back of the blade. 

For my own part, I believe that every Surgeon will hold the knife in the 



Fig. 743.—^PoHitiou of Hand and Knife Fig. 744.—Position of Hand and Knife 

(Fergusson). (Liston). 


way which he finds most’ convenient, and, as it were, natural to him. If any 
rules can be laid down on this point, I should say that, in operating on a child, 
or on an adult with a shallow; peri- 
naeum, the knife is most conveniently 
held as represented in Fig. 745. But 
if the patient be fet, and the peri- 
naeum deep, then 1 think that it is 
a question whether greater steadiness 
may not sometimes be secured by 
holding the knife somewhat in the manner of a gorget, with the index-finger, 



Fig. 745.—Position of Hand and Knife (AuOior). 
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perhaps a little more upon the side of the handle (Figs. 741 and 745 ); in 
this way the point is firmly pressed into the groove of the staff, out of which 
it cannot slip, as it is secured and supported by the index-finger being some¬ 
what imder it. The section of the prostate is thus made by a steady push 
or thrust of the knife forwards, and not by any cutting movement downwards. 
No danger can result inlthe deep incision from pushing the point of the knife 
up into the groove of the staff; but there is great danger of missing the 
bladder, and entering the reoto-vesical space, if it be at all depressed and the 
handle raised, though this cannot always be avoided if the staff be pushed 
deeply into the bladder. 

2. The Incision into the Pfostate in the adult should be of very limited 
extent: on this point, I believe, all Surgeons of the present day arc agreed. 
Scarpa advises that the incision into it should not exceed five lines in adults, 
and two in children. It is difficult to measure the extent of the incision: it is 
sufficient to say, that it should be as limited as possible; and if care bo taken 
to push the knife in, with the point well pressed against the groove, and the 
blade forming but a limited angle with the shaft of the staff, and especially in 
withdrawing it that it be brought cai-efully back over the finger and still in 
contact with the instrument, there will be no danger in cutting too Avidely, or 
in doing more than merely notching the apex of the jirostate (Fig. 74 G a). 
The danger, however, it must be borne in mind, does not consist in the section 
of the prostate itself—^which is in reality a structure of but little importance 
—^l)ut in cutting beyond it into the reflections of the pelvic faspim, which Avili 
be opened up if the base of the prostate be cut, and the wound of which 
Avill, almost to a certainty, be folloAA'ed by urinary infiltration and diffuse 
inflammation. 

That distinguished anatomist Elh's has, I belioA'e, for many years taught 

that the true separation be¬ 
tween the cavity of the pelvis 
and the internal parts, in which 
a lithotomy wound can be safely 
made, is not the sheath of the 
jArostate, but the lateral and 
anterior true ligaments of the 
bladder; or in other words, 
the recto-vesical fascia. HenCe 
the incision may be safcly car¬ 
ried through the Avhole length 
of the lower and outer side of 
the prostate up to the very 
neck of the bMdcr, proAuded 
it do not pass beyond the at¬ 
tachment of the lajseral liga- 
in^t to the bladder, and so open up the loose ^subperitoneal tissue Mound 
this viscus. 

In the section of the prostate, then, two points have specially to be attended 
to; one is, that the knife in entering be not pushed forwards at too great an 
angle with the staff, so as to cut.widely; and the other is, that in its with- 



Fig. 746.—Incision In Proutato. 
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drawal the blade be kept steadily in contact with the staff. Indeed, I believe 
that there is more danger of doing mischief in the withdrawal than in the 
entry of the knife; for, if it leave the staff for a moment, all guide is lost, and 
the edge may sweep downwards through the base of the prostate and its 
investing capsule. As the knife is withdrawn, the. left index-finger is pushed 
forwards into the aperture in the prostate, which js j^en dilated by its pressure 
to a sufficient extent for the introduction of the forceps, which are slipped in 
as the finger is withdrawn, and for the extraction of the stone. This part 
of the operation may very conveniently be performed, as was usually done by 
Liston, at the moment when the Surgeon is stooping down, engaged in 
selecting his forceps. The dilatation of the prostate is readily effected; for 
this structure, though dense, is friable, and breaks down easily under somewhat 
forcible pressure by the finger. In this way, by a mere notching of the pro¬ 
state,—by a sb'ght section of its apex or urethral surface, followed by simple 
dilatation with the finger,—sufficient space will be obtained for the extraction 
of all moderate-sized calculi, without the employment of any violence, or the 
infliction of any bruising upon the tissues. 

But another obstacle exists which will prevent the dilatation of the neck of 
the bladder to any very material extent, without an amount of bruising, or 
laceration, or even rupture that would probably prove fatal to the patient, 
'fhis obstacle consists of a firm resisting tissue, which has been described by 
Tyri'ell as “ an elastic ring,” surrounding the neck of the bladder; by Liston 
as “ a fibrous or ligamentous band smTouuding the orifice of the bladder, 
into which the muscular fibres of the organ are inserted.” If this ring or 
band be ruptured, either by the finger or by the expansion of the forceps, 
fatal consequences will ensue ; but if it be divided, the other tissues, as 
Liston observes, will yield to an inconceivable extent, without injury to 
the ilio-vesical fascia. The division of this ring must only be practised to 
a very limited extent. I believe that it is always aftected in the act of 
pushing the scalpel inwards into the bladder ; a mere notching of the fibres 
of the ring, indeed, is sufficient to allow the requisite expansion to take place 
when pressure is applied. 

In thus describing the mode of incising the prostate and neck of the bladder, 
I have, generally, used the term “dilatation ;” and I believe that, by a^mple 
process of dilatation or expansion of these parts, and without any violence 
whatever, small calculi of or under on inch in diameter may be extracted. In 
fact, for the removal of such stones, no force whatever is required, eithar in 
opening up the prostate or in withdrawing the calculus. But, in removing 
stones of greater magnitude than this, I believe that the process of expansion 
of the prostate and neck of the bladder, whether effected by the finger, by a 
blunt gorget, or by sfche opening up of the blades of the forceps, is a process of 
laceration rather than of dilatation, as I have frequently had occasion to observe 
in experiments on this point made on the dead subject. If this laceration 
be, however, confined to the substance of the prostate, and do not extend 
through the lateral ligament of the bladder, and into the fasciae of the pelvis, 
no harm results. It is difficult, with ordinary force, to lacerate the dense 
ligament. This structure, therefore, remains as a firm imbroken barrier be¬ 
tween the pelvic fasciae and the external woimd, preventing the possibility of 
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the infiltration of urine into the internal subperitoneal areolar tissue, and 
lessening materially the chance of the extension of diffuse inflammation into 
the pelvic fascim. But if, in the withdrawal of the stone, or by an undue 
expansion of the blades of the forceps, the Surgeon feel a sudden giving way 
of a tense annular structure, he may be sure that the lateral ligaments have 
been torn, and that fatal mischief will ensue. 

Extraction of the Stone. —A forceps of sufficient length, and of a size 
proportioned to that of the calculus, and previously warmed by immersion in 
tepid water, must be slid along the index-finger, which is kept in the wound, 
and by which the neck of the bladder should be drawn somewhat down so as 
to meet the instrument. In this way, also, the stone may often be fixed by the 
point of the finger, and its position thus accurately determined. The forceps 
having been introduced closed, the finger is withdrawn, when a gush of urine 
^vill usually take place through the wound, if that fluid have not already 
escaped at the time when the incision is made through the prostate. By this 
gush the calculus may, as Fergusson observes, sometimes be carried into the 
grasp of the instrument; most commonly, however, the stone requires to be 
felt for with the closed forceps. When its position has been ascertained, usually 
at the inferior fundus, the blades of the instrument arc opened ; and, by 
pushing one against the wall of the bladder, and giving it a slight shake, the 
calculus generally dfops between them; though occasionally it is somewhat 
troublesome to seize, and this, indeed, often constitutes the most tedious and 
annoying part of the oi^eration. The blades, having the stone in their grasp, 
are then closed, and the stone is drawn downwards through the wound. If 
it be small, it may be cxtracited at once without any difficulty ; if it be of 
moderate size, the finger should be introduced along the blades, in order to 
feel whether it is in a proper position for extraction. If its long axis lie across 
the wound, this must be changed ; and it must then be withdrawn by a kind 
of to-and-fro movement iii the direction of the axis of the pelvis (Fig. 747). 
Should unfortunately the stone be broken, or should there be several small 

calculi, the fragments or 
the small calculi may 
generally be best removed 
by means of the scoop 
(Fig. 748). In the event 
of fracture occurring, it 
will be necessary to wash 
out the bladder freely 
and repeatedly with tepid 
water, injected by means 
of a brass syringe through 
a tube introduced by the 
wound. 

If the perinssnm be 
very deep, and the pros- 

Pig. 747.— Direction of Forceps in Extraction of Stone. tate enlaiged, it may 

happen that the neck of 

the bladder is so far removed from the surface that the finger cannot reach 
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its interior. In these circumstances, the Surgeon must be carefiil in passing 
the forceps, that the instrument do not slip to the side of the incision, 
the guide and support of the index- 
finger being lost. In two or three cases 
of this kind that have occurred to me, 
in which, owing to the anatomical reasons 
above stated, I could not reach the bladder 
with the tip of my fore-finger, I have 
directed the iissistant who held the stall' 
not to AyithdraAV it, but, using it as a 

guide, have slipped the forceps along its groove and over its concavity, in 
tliis way making it enter the bladder with the greatest ease and certainty. 
This manoeuvre 1 would strongly recommend in the cases alluded to. 

It is of the first importance to extract the stone whole without breaking it, 
or even chipping fragments from it with the blades of the forceps. No effort 
consistent with the safety of the patient should be spared in obtaining this 
desirable result; not for the sake of any vain display of manual skill, but from 
a regard to the well-being of the patient. If the stone become broken by the 
attempt at extraction, what happens ? The Surgeon is obh'ged to introduce 
repeatedly the forceps and the scooji in his attempts to clear the bladder ; the 
mucous membrane of Avhich, falling upon and ciiA eloping the fragments, is 
liable to be pricked, bruised, and excoriated in the endeavour to seize them. 
The bladder requires to be frequently washed out with copious injections of 
tepid water, and the operation thus becomes greatly and dangerously prolonged. 
E\en after much time and labour have been spent in these efforts, fi-agments 
jme apt to be left behind which may occasion great present irritation, and, if 
i‘etained, will form the nuclei of future recurrent calculi. 

Jn children, and indeed in most cases in AA'hich the perinmum is not very 
deep, so that after the introduction of the finger the stone can be felt 
and hooked forwards, the scoop is a most convenient instrument for its 
extraction j and in these cases I have often employed it in preference to 
the forceps. 

After the calculus has been removed, it must be examined for facets, or the 
interior of the bladder explored by moans of a searcher ; and if other stones be 
found, they must be dealt Avith in the same way as the first. 

The gum-elastic tube may then be introduced, and secured with tapes to a 
band round the patient’s abdomen. This tube must be kept free from coagula 
by the introduction into it, from time to time, of the feather of a pen. The 
tube is of great service by preventing the wound fr'om becoming blocked up 
by coagula, and the free escape of the urine consequently interfered with. By 
means of this tube a ready outlet is given to the urine, the chance of infiltration 
is lessened, and if there be haemorrhage the wound may readily be plugged 
round it. 

Xdtlu^m« for ]Lateral Xdtliotoiny. —Surgeons have, at various times, 
expended much ingenuity oh the construction of'instruments calculated to 
facilitate the operation of lithotomy, and to enable the operator to make his 
incision with absolute precision. Most Surgeons prefer to rely on their oAvn 
skill to accomplish this, anh mechanical confaivances have very generally and 
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perhaps somewhat unjustly heen discarded. Of all the instruments of the 
kind referred to, that which is the invention of N. R. Smith, of Baltimore, is 
the most ingenious and practically uiefuL 

This instrument consists of a staff with appliances (Fig. 749), and a pecu¬ 
liarly shaped bent cutting gorget (Fig. 
750). It was first described and figinred 
by Smith in 1831. It has undergone 
many modifications at the hands of its 
inventor, and is now given to the pro¬ 
fession with all its improvements, as 
seen in Figs. 749 and 750. 

The staff consists of three parts. 1. 
A rectangular tubular staff, with a wide 
slit making a quarter turn, so as to fit it 
for lateral lithotomy. 2. Attached to the 
staff by a hinge close under the handle, 
is an “ arm-piece,” or “ conductor.” This 
ends in a knife-blade, set at right angles 
to the shaft and deeply grooved at its 
under part. 3. An “indicator” consists 
of a slender rod traversing the handle 
of the staff and terminating in a cup 
sliding in the tubular staff. 

The mode of action of the instrument 
is as follows. The conductor being drawn 
back on its hinge, the rectangular staff* is 
passed in the usual way into the bladder, 
the angle being brought just in front 
of the prostate and resting on the mem- 
^®'conauctor!’*^‘ '* Lithotomy Staff umt jj^anous part of the Urethra. When the 
Fig. TOO (to right).—Smith’s Gorge*. SuTgcon lias Satisfied himself that the 

staff' is in proper position, he draws down 
the conductor, and, pressing upon it, pushes its terminal knife through the 
tissues of the ixirinaamn until it enters the slit in the staff. The groove in the 
“ conductor ” outside the perinaBum is now continuous with that in the staff* 
which is in the urethra. The “ indicator ” is now draAvn up so that its cup 
lies immediately und6r the groove of the “ conductor.” The superficial inci¬ 
sion having been made in the usual way, the urethra is opened on the groove 
in the “conductor ;” the beak of the knife is then engaged in the cup of the 
“ indicator,” and as the knife advances the rod of the indicator descends, 
but ceases to move if the blade depart from the proper route by slipping out of 
the slit in the staff and stops when the end of the groove is reached. 

Th% knife, or gorget (Fig. 750), ends in a blunt beak, and the handle is set 
at an angle to the blade, so as to enjible the Surgeon to watch more accurately 
its attitude and position. 

Professor Johnson, of Baltimore, has used this instrument many times, and 
speaks highly of its Utility. 

Jitar-trM.tment of ILitiiotoxay. —^After the operation, the patient most 
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be removed to a bed, which shoaid be property arranged by having a large 
square of Macintosh cloth put across it. On this a folded sheet should be laid, 
which must be rolled up on the further side, so that, as it becomes wetted by the 
escape of urine, it may be drawn across from under the pati(mt< This must be 
changed frequently in order to keep him clean and dry. A full dose of tincture 
of opium in barley-v^ater sliould then be given ; a warm flannel laid across 
the abdomen ; plenty of barley- or gum-water allowed for drink, and nothing 
but rice-milk or hght pudding for diet during the first three or four days. 
After this some broth may be allowed, and the quality of the food gradually 
imj)roved. Occasionally, however, it may be necessary to depart from 
this routine system of dieting the patient after lithotomy ; and I have, 
with great advantage, allowed wine, and even brandy, a day or two after 
the operation. 

At the end of thirty-six or forty-eight hours the tube may be removed, the 
sides of the incision by that time having become glazed over, and little danger 
of infiltration existing. The patient, who up to this time has been lying on 
his back, should then be directed to change his posture, first to one side and 
then to the other. The buttocks and hips should be well oiled, so as to prevent 
the irritating effects of the urinary drainage. The urine continues to flow 
entirely through the wound for the first four or five days. About this time it 
li’equcntly suddenly ceases to do so, escaping by the urethra. This is o^vving to 
the prostate becoming turgid by inflammatory action, and thus blocking up 
the aperture in it; but as this swelling goes down, in the course of a day 
or two, the urine usually escapes by the wound again, and continues to do 
so in gradually decreasing quantities until the aperture is finally closed, which 
usually happens at about the end of fourteen or eighteen days ; though in 
patients who have suffered from phosphatic calculus it sometimes takes a 
longer period, owing to the broken state of the general health. Should the 
wound fall into a sloughy state, the patient must be put on a very generous 
diet, even a free allowance of stimulants : and the tincture of benzoin may 
be daily applied. When slow of healing, it inay be stimulated Avith nitrate 
ot sih'er applied to the bottom ; and, should a fistulous aperture be left, that 
may be touched Avith the electric cautery. After the operation, appropriate 
constitutional treatment should be continued for some time in order to 
prevent a recurrence of the disease. 

Ziateral Xiithotoxay in Boys under the ago of puberty is, perhaps, 
the most successful of all the great operations in surgery. It is performed 
much in the same way as in the male adult ; there are, however, some 
points of modification or of difference in the operation when practised on 
young-subjects. The folloAving are worthy of note, and should be remembered 
by the Surgeon in proceeding to operate on children. 

1. The urethra in boys will commonly be found larger than would 
perhaps at first be expected from their age, readily admitting a Ne. 8 or 1) 
staff. 

2. The perinaeum is usually proportionately more vascular in boys, iii 
consequence of the straining produced by the irritation of the calculus. 

8. There is often from the same cause a tendency to prolapsus of the 
rectum. 
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4. As the prostate is a rudimentary organ in the boy, the deep incision 
necessarily passes, in most cases, beyond its limits into the neck of the 
bladder. 

5. In boys the tissues are more yielding, and more readily lacerable under 
the finger. 

C. The most important point, however, is, that in the boy the bladder lies 
Ijigh, being rather in the abdomen than in the pelvis ; hence, it is of import¬ 
ance to raise the point of the knife somewhat more than in the adult in making 
the deep incision, and to be cai-eful that it do not slip into the tissues between 
the rectum and the bladder, which may happen unless this precaution be taken. 
J luive known this to occur in several instances to Hospital Surgeons of skill 
and experience, the forceps being passed into this space under the supposition 
of its being the bladder ; and in every case the patient died unrelieved. This 
accident is the more likely to happen, because in boys the parts are very 
yielding, and readily admit of being pushed before the knifa or finger ; and the 
finger may thus pass between the neck of the bladder and the pubes, or into 
the loose areoltu’ tissue between the rectum and the bladder. The urethra 
being oixjiiod, urine escapes ; tmd the Surgeon introduces his finger into a dis¬ 
tinct cavity, which he believes to be the interior of the bladder, but which is 
not so, but the recto-vesical space. The liability to the occurrence of this dis¬ 
tressing and fatal accident is materially lessened by injecting the bladder fully 
with tojnd water, by which it is steadied and brought lower down. But in 
young boys lithotomy is from this cause always an anxious operation. It 
falls to the lot of but few Surgeons of experience in hthotomy to pass through 
an active professional life without meeting with difficulty and anxiety in 
operating on boys; and when sucK an untoward accident occurs, those will 
be the most charitable in their judgment of others, who have themselves had 
the most experience in the operation and have had most frequently to en¬ 
counter its intrinsic difficulties. 

In order, then, to obviate the special dangers that have just been mentioned 
as likely to occur in the lateral lithotomy of boys, the following points should 
be attended to. 

1. The bladder should be injected with two or three ounces of tepid water. 

2. The point of the knife, when it has entered the groove of the statF, 
should be kept very firmly pressed against its side, and carried somewhat 
upwards instead of straight forwards. 

8. When the knife is laid aside and the Surgeon proceeds to pass his. finger 
into the Wadder, he will find the following manoeuvre to facilitate this step of 
the operaMon very ginatly, and lessen materially the danger of pushing the 
nock of the bladder before him. Placing the nail of the left index in the groove 
of the staff, he should not carry it along the convexity of this instrument, but, 
sliding it over to the concave side, gently but steadily work his way along this 
into the bladder. In doing so, he passes the finger between the roof of the 
urethra, which is a fixed part of the canal, and the staff, instead of between this 
and the floor of the urethra, which is mobile and yielding. There is the 
additional advantage that, by pressing do%vn the staff as the finger goes above 
it, the urethra and neck of the bladder are somewhat dilated. 

4. So soon as the finger enters the bladder and the staff is withdrawn, the 
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calculus should be fixed with its point against the floor of the bladder, where 
it may then be seized easily by the forceps. 

Difficulties dubing Lithotomy.— The difficulties before and during the 
operation are three-fold ; 1, in Findi ng the Stone j 2, in Entering the Bidder ; 
and 8, in Seizing andjE:^racting the C'aJculus. . 

1. DifiElcnlty in Pinding* fhe IStoue, either by the staff or the sound, may 
exist before commencing the operation ; and sometimes it is impossible to find 
the stone, although its presence may have lieen distinctly and incontestably 
ascertained a &w days previously. In these circumstances, the Surgeon must 
on no account be tempted to proceed with the operation ; but, after a carefully 
conducted exploration has failed to elicit the actual presence of the stone, all 
further proceedings must be deferred to another opportunity. The stone may 
escape detection in three ways. 1. It may have been i^sscd by the urethra,, 
between the first examination and the time fixed for the operation. A small 
calculus, especially if elongated and spindle-shaped, may give a very distinct 
click against the sound, and yet be not too largo to pass through the urethra. 
2. The stone may have become encysted. 3. It may have become enveloped 
in folds of the mucous membrane of the collapsed bladder, and so may escape 
contact with the sound. All those events are more likely to happen in children 
than in the adult, and it is in them that, tor want of attention to these pre¬ 
cautions, the unfortunate accident' of cutting into the bladder and finding no 
stone has most frequently occurred. 

2. in Entering the Bladder. —This is rarely experienced in 
adults. It may, however, arise in consequence of the Surgeon neglecting to 
keep the point of the knife well lodged in the groove of the staff, and thus 
letting it slip between the rectum and the bladder ; the tissue of which, being 
broken up, leas es a kind of cavity that he mistakes for the interior of the 
bladder. If the perinscum be very deep and the prostate enlarged, he may also 
experience some difficulty in reaching the bladder ; but he can scarcely fail to 
do so if he push the knife well on in the 
groove of the staff', and dilate the incision 
in the prostate with a blunt gorget, if his 
finger fail to reach the caAuty beyond it. 

Perhaps the most serious obstacle to en¬ 
tering the bladder consists in the presence 
of large tumours in the prostate. The com¬ 
bination of a deep perinaeum, an enlarged 
prostate, and a tumour, certainly constitutes 
a formidable series of obstacles. In these 
cases, the finger when slipped along the 
staff does not enter the bladder, but be¬ 
comes involved in' the smooth and irregular 
sinuosities that wind between the prostatic 
tumours (Fig. 751). In such cases it is well 
to practise the manoeuvre that has already been described; viz., of using the 
staff as a guide into the bladder, slipping the forceps along the side and con¬ 
cavity of this instrument before it is withdrawn. 

In boys, great and sometimes insuperable difficulty has been experienced 



Fig. 751.—Tumour of ProBtate, iiaturnl 
sisM!, retnorotl during Lithotomy from 
a man aged (>4. 
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in reaching the bladder. This difficulty arises in consequence of the small 
size of the urethra, the mobility of the bladder, and the ready lacerability of 
the tissues. If, after the groove in the staff has been exposed, care be not 
taken to insinuate, as it were, the nail into the opening in the urethra thus 
made, the membranous portion may be tom across ; and the neck of the 
bladder, receding before the finger, may easily be pushed away from the sur¬ 
face, so that the Surgeon may fail in reaching the cavity of the organ. When 
the road is once lost in this way, there is the very greatest difficulty in finding 
it again. The course that should be pursued is, I think, as follows. If the 
staff have not been withdrawn, the Surgeon must again place the knife in its 
groove, and carefully push it on towards the neck of the bladder, notching that 
structure and passing the finger cautiously along the groove, and hooking down 
the parts with his nail until he reach the inside of the bladder. Should the 
staff have been withdrawn, the Surgeon must endeavour to pass it again ; if 
he succeed in this, he may act as just stated; but if he cannot succeed in 
introducing the staff fairly into the bladder, he must on no account wlutlerer 
endeavour to open that viscus, or continue his attempts at the extraction of the 
calculus, but must at once abandon the operation until the parts have healed, 
when he can repeat it. The great danger in these cases arises from the Surgeon 
losing his presence of mind, and endeavouring to enter the bladder without a 
guide—a procedure which must be unsuccessful, and can only end in the 
destruction of the patient. 

In adults, the difficulty is to get out the stone ; in children, to get into the 
bladder. 

8. Difficulty in Seising and Extracting the Stone is far more fre¬ 
quently met with than.in reaching the bladder. This may be owing to a 
yariety of causes. It is likely to happen in all those cases in which, either 
from the depth at which the bladder lies from the surface, or from the peculiar 
position of the calculus, the stone cannot be felt with the finger after the 
incisions have been made into the neck of the bladder. 

Difficulty from the Position of the Stone. —The calculus may be lodged in the 
Imver fundys. This is especially apt to happen if the patient be old and fat, 
and ^ve a deep perinasum, perhaps with enlarged prostate, behind which 
the stone may be lodged. This constitutes the greatest difficulty. Here the 
best plan is to use a much-curved pair of forceps, and to tilt the bladder up 
by introducing the finger into the rectum, so as to bring the stone within reach. 

When the stone is situated in the upper fundue of the bladder above the 
pubeg, it is altogether out of the axis of the incision, and in such a case can 
only be extract^ with great difficulty. Aston Key recommends that in such 
cases the abdomen should be compressed, and the calculus thus pushed down 
into reach. 'This suggestion is a very usefid one ; and it was only by employ¬ 
ing this manceavre ^d using a very curved scoop, that I could remove a 
calculus lodged above the pubes, in the first patient whom I cut at the Hospital 
many yegrs ago. 

Difficulty in eoneequenee of the Stone Imng Fixed to or rained in the Bladder, 
—^A small calculus may be enveloped hy the folde of the mucous membram, and 
in this way qlude the grasp of the foreej®. In these circumstances there is 
nothing for the Surgeon to do, but patiently to try to disentangle and remove 
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the calculus by means of the finger and scoop, if it can be so reached ; if not, 
by expanding the forceps in the bladder, to try to push aside the mucous 
membrane that surrounds the stone. 

In consequence of ^ami of the hladder, it is said to have occasionally 
happened that a calculus has been so firmly fixed as not to admit of the 
application of the forceps, the blades of which could not be introduced between 
the walls of the viscus without using an improper degree of force, and giving 
rise to the danger of rupturing the neck of the bladder. I am disposed to 
think that this “ spasm of the bladder ” is purely imaginary, and that the real 
difficulty has arisen from some other cause, as perhaps a contracted and ridqjty 
pelvis. But, whatever may be the real cause of a difficulty that has un¬ 
doubtedly been encountered, I think it would be safer for the Surgeon to 
desist from the operation, and in the course of a few days or weeks endeavour 
to complete the extraction, and thus perform the oiMjration " d dieM® temps ” of 
Beschamps. 

The stone may be so fixed hetween hypertrophied fasciculi in the interior of 
the bladder, as to be detached with considerable difficulty. In such cases, the 
scoop will be found to be the most useful instrument for its removal. 

When the calculus is encysted, its extraction will probably be impracticable, 
or attended with most dangerous consequences. Hence, it is expedient not to 
operate in cases of encysted calculus that are known to be such. If, however, 
the Surgeon have been unfortunate enough to cut into a bladder containing an 
encysted calculus, he must be guided in the course he should adopt by the 
condition in which he finds thp stone. If the aperture leading into the cyst be 
very small, as in Fig. 728, the better plan m'll be to proceed no further with 
the operation, as it wiU be clearly impossible to remove the stone. If, on the 
other hand, the aperture into the cyst be large, he might feel disposed to make 
an effort to extract the calculus. With this view he might adopt the plan 
pursued by Sir B. Brodie in such a case, and endeavour to enlarge the orifice 
of the cyst by means of a probe-pointed bistoury cautiously applied, and then 
finish the extraction by means of a scoop. Such a proceeding, however, is in 
the highest degree hazardous, on account of the readiness with which the sec¬ 
tion may extend into the peritoneal cavity ; as well as difficult in execution, 
from the depth at which the parts are lying. 

I believe that a calculus may occasionally become encysted, or rather encap- 
suled, in another way,—by being covered in by a kind of false membrane 
whilst lying on the floor of the bladder. This condition I found in a boy on 
whom I operated for stone some years ago. After removing a calculus of about 
the size of a pea, I felt, with the end of the finger, a hard irregular body, 
■covered apparently by mucous membrane, lying at the inferior fundus of the 
bladder. On scraping through the membrane covering this with the point of 
my nail and a curved scoop, I exposed the calculus (Fig. 720), and removed it, 
with a cyst attached to it. On examining the structure of this cyst, which was 
of about the thickne^ of ordinary writing paper, of a reddish colour, and re¬ 
sembling a piece of mucous membrane, it was found to be a false membrane, 
composed of organised fibro-cellular tissue. The patient made a good recovery, 
with the exception of a slight attack of secondary hmmorrhage, which occurred 
on the eighth day after the operation. 
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Amyloid Tumoitrs in tJie Prostate constitute sometimes rather a serious diffi¬ 
culty in lithotomy. They may do this in two ways ; first, by elongating the 
prostatic part of the urethra to so great an extent as to carry the neck of the 
bladder far from the surface ; and, secondly, by being in the way during ex¬ 
traction of the stone. A tumour of this kind, an inch or more in diameter, 
necessarily fills up to a very serious extent the space in the wound through 
which the stone has to pass ; it jams up the orifice and prevents the free play 
of the forceps. These tumours, however, when caught between the blades or 
shanks of the forceps, soon shell out, and, rolling out of the wound, allow the 
ea®^ exit of the calculus after them (Fig. 751). 

Rickets of tJie Pelvic Bones may constitute a serious or even an insuperable 
obstacle to the extraction of a calculus. This condition may act in two ways. 
It may narrow the brim of the pelvis in its antero-posterior diameter, to so 
great an extent as to prevent the passage of the stone downwards after it has 
been seized by the forceps. This condition is more to be feared in children, 
in whom the bladder, being an abdominal organ and lying high, is altogether 
above the brim of the pelvis in these cases. Or there may be difficulty in the 
extraction of the stone through the inferior outlet, owing to the approximation 
of the rami on each side. The first cause of difficulty once occurred to me, in 
operating on a very rickety boy four years and a half old. Of the second T 
have had no experience. The rickety condition of the peh-is maybe suspected 
in cases in which the lower limbs are much distorted. Its existence may be 
ascertained by digital exploration of the rectum, and by external measure¬ 
ments. If it be found to exist to an extreme degree, it would probably be safci* 
to perform the suprapubic operation. 

Difficulty depending %ipon the Shape and Sise of the Stone. —If the stone 
be very round, it is usually more difficult to seize than Avhen flat or elon¬ 
gated. Flat, disc-shaped calculi, hoAvever, occasionally fall into the fundus of 
the bladder behind the prostate, and then cannot be readily reached by the 
forceps, which passes over them. In these circumstances, they are best ex¬ 
tracted by the curved scoop. Very flat broad calculi, and those that arc 
round, egg-shaped, or branched, are the most difficult to remove, even though 
their size be not very great. As a general rule, however, it may be stated 
that, the larger the calculus, the more difficult is its extinction. This, arises 
not so much from the outlet of the pelvis being too narrow, as from the 
necessity of making the internal incisions through the prostate to a very 
linaited extent. There will always be considerable difficulty experienced in 
extracting calculi weighing six or eight ounces and upwards; though cases 
are recorded by C'heselden, Klein, and others, in which calculi from twelve to 
fifteen ounces in Aveight have been extracted by the lateral operation. Any 
calculus above one inch and a half in its shorter diameter Avill present con¬ 
siderable difficulties in being extracted through an incision in the prostate of 
the ordinary size ; viz., not exceeding eight lines in length, even though this 
be considerably dilated by the pressure of the fingers ; and I think it may be 
safely said, that a calculus two inches and upwards in diameter can scarcely 
be removed by the ordinary lateral operation Avith any degree of force which 
it is safe to employ. The practice adopted in such a case, more than a century 
ago, Igr Gooch, of Norwich, is probably the best that can be pursued. It con- 
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^ists in drawing the stone well down with the forceps, and then letting an 
assistant carefully divide the tissues that resist. In this way, by a process of 
traction, twisting, and division, the stone may be brought out with safety. In 
the facility with which the calculus is extracted, however, much will depend 
upon the make of the forceps. As Liston most truly observes, “ There can 
be no more fatal error than to attempt the extraction of a largo stone with 
short and shabby forceps.” In these cases the ox)en-bladed forceps (Fig. 731) 
will be found useM, the absence of metal in the most convex part of the' 
blade lessening materially the bulk of the instrument when grasping a stone. 

In the .event of the calculus being too large to be extracted by the ordin^y 
lateral operation, what course should the Surgeon pursue ? Three arc open to 
him: 1. Divis ion of the Right Side of the 
Pr ostate from the interior of the wound ; 

2 . Crushi ng the Calculus in the Bladder, and 
then removing it; and 3. The p effb rmance 
of^he Ilectp^vesical Operation. 

The Xncision of the Right Side of the 
Prostate gives considerable additional space, 
and is sufficient for most ordinary purposes; 
very large calculi being fortnnately seldom 
met with. This section may be made by 
introducing into the wound a 2 irobc-j)ointed 
scalpel (Fig. 730), guided by the index-finger, 
and vei*y cautiously dividing the tight side 
of the prostate downwards and outwards, in 
the same direction that the section of the left 
has been made. This procedure must bo 
cautiously done. The jiarts, being put Avell on 
the stretch as the stone is drawn forwards, 
are carefully notched, and thus yield to the 
traction. In two cases I have seen Liston do 
this. In one the patient recovered, in the 
other he died of diffuse cellular inflamma¬ 
tion. I have practised it once on a patient 
at the Hospital, who made an excellent 
recovery. 

The sdepiid plan, that of CmBhing the 
Calcnlns in the Bladder through the 
wound in the perinseum, would certainly 
be a hazardous procedure. The irrita¬ 
tion that would ^essarily be set up by the large lithotrite or crusher 
(Fig. 762) that has been invented for this purpose, by the presence of the^ 
fragments of stone, and by the necessary difficulty and delay of clearing 
them out of the viscus, would probably be fatal to the patient. In the event 
of its beiiig impossible to extract Ihe calculus through the perinaaum, I think 
it would be safer to adopt the third course, and to perform the recto-vesical 
operation, which , will presently be described. Should, however, the unusually 
large size of the stone haA'e been recognised before the commencement of the 
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Fig. 752.—Lithotomy CruHlier and IJrili 
for large Calouli. 
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operation, it might be thought more safe to practise at once the high than 
the lateral operation. 

Difficulty from Fracture of the Calculus. —The difficulty of extraction 
is greatly increased if the stone be broken. Fracture of a calculus is of two 
kinds. In the one case the stone is simply broken into several fragments, or 
splinters, so to speak, are detached from it. This accident may happen to 
hard as well as to soft calculi, and is generally owing to the Surgeon employing 
too much pressure on the blades of the forceps, fearing that the stone may 
escape from between them ; or it may arise from the large size of the calculus 
re/Juiring some force to be exercised in its extraction, when the Surgeon is 
very apt to compress the forceps as he draws the stone down. When this 
accident is found to have occurred, the Surgeon must remove with small 
forceps the fragments that have been detached. He should then wash out the 
bladder by copious injections of tepid water, and very carefully examine its 
interior for any loose pieces. It is seldom that any worse consequence results 
from this occurrence, than delay in the completion of the operation. 

The second mode of fracture consists in the crumbling down of the calculus 
so soon as it is seized by the forceps, into a soft mortary mass ; the stone is 
not broken into large pieces, but, having naturally little cohesion, disinte¬ 
grates into a mass of softish fragments, none of which probably exceed a 
cherry-stone in size, and which indeed resemble a wet sabulous aggregation, 
rather than distinct pieces of calculus. This crumbling down can only occm* 
in phosphatic calculi, and is most likely to happen with the triple phosphate. 
It is in no way the fault of the Surgeon, but arises from want of cohesion in 
the calculus, so that the blades of the forceps bite, as it were, through it. It 
is an unpleasant accident to occur, as it becomes extremely difficult, if not 
impossible, to clear away the whole of the soft mortary detritus from the 
interior of the bladder, to the lining membrane of which it tenaciously 
adheres, small masses lying under the folds into which the contracted organ is 
thrown. As much as possible should be removed by the scoop, and the re¬ 
mainder washed away, as far as practicable, by copious injections; with all 
care, however, some will be left, and may be discharged through the wound 
some days, or even two or three weeks, after the operation. When this 
happens, the bladder should be thoroughly washed out every day, or every 
second day, by warm water injections throAvn in through a catheter passed 
down the urethra and allowed to regurgitate through the wound ; and this 
plan must be persevered in so long as any foreign body escapes. Should the 
wound have healed, the detritus must be treated as in lithotrity; and the 
bladder must be washed out every second or third day by a large-eyed catheter, 
until all is removed. 

Accidents durinc Lithotomy. —The principal accidents that may occur 
during the performance of the lateral operation of lithotomy are Haemorrhage t 
Cutting the Bulb ; Missi ng the Membranous Port i on of the Urethr a ; W ound 
of the Re c tum ; or Womd ojibH-Eoste iior Part of the Bladder. 

, Jbnoorrluhg# during lithotomy may oocur from three sources ;—1. The ^ 
Superficial Arteries of the Perinaeum ; 2. The Deep Arteries of this region ; 
and, S. The Prostatic and other Veins. When excessive, from whatever 
source it proceeds, it is always a very serious complication ; for, even if it do 
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not prove fatal by the induction of syncope, &c., which I believe to be very 
rarely the case, it is apt to lead to a fatal termination indirectly, and at a later 
period, by favouring or predisposing to the occurrence of low inflammatory 
diseases, local or constitutional. I believe that patients who lose a large 
quantity of blood at the operation seldom recover. 

1 . Haemorrhage from the o/" the SuprrfwM or Hia Tramverse Artery of 

the Perinmim is seldom very dangerous, though occasionally, if these vessels 
be larger than usual, they may furnish a serious quantity of blood ; in such 
circumstances their ligature would be required, and might be practised either 
before or after the extraction of the calculus. It is better, if possible, to wait 
until the completion of the operation, lost the ligature be pulled off during the 
extraction of the stone. 

2. The Division of the Deep Arteries of the perimeimi, that of the bulb and 
the internal pudic, would be attended by far more serious, perhaps even by 
fatal consequences ; as, from the depth at which the vessels are seated, it 

^would almost be impossible to apply a ligature to them, unless the patient 
were very thin, and the perinasum proportionately shallow. The facility of 
ligaturing any of these arteries, especially that of the bulb, when wounded, 
is greatly increased by enlarging the incisioTi upwards. In the event of a 
ligature not being applicable, the Surgeon would have to trust to plugging 
the wound around the tube, or to the pressure of an assistant’s fingers con¬ 
tinued for a considerable time. The pressure of the fingers of relays of 
assistants, kept up for a considerable length of time, is perhaps the surest 
mode of arresting the luemorrhage. The pressure must be kept up for many 
hours; thus South relates a case in which it ^vas maintained for fourteen 
hours ; and Brodic one in which, after twenty-four horn’s, it succeeded. The 
assistants should not be changed more frequently than necessai’y, each keeping 
up pressure for two or three hours, and removing his fingers as cautiously as 
possible. It is, doubtless, very rare for these arteries to be wounded when 
they follow their usual course ; though such accidents have happened in the 
hands of some of the most skilful lithotomists, such as Home, Bell, Roux, and 
Desault. It was the opinion of Aston Key that the artery of the bulb was 
generally cut during lithotomy ; but in this I believe he was mistaken, so far 
as its trunk is concerned, though doubtless in many cases the bulb itself may 
be wounded, and the mesh of twigs, in which the vessel terminates, divided ; 
this, however, would not yield an alarming hmmorrhage. The trunk of the 
artery of the bulb would, however, be endangered by opening the urethra too 
high up, and lateralising the knife too early, and might bleed veiy freely. 

The internal pudic artery, bound down by a strong fascia and under cover 
of the ramus of the ischium, runs but little risk unless the knife be lateralised 
too much, and the incision be carried too far outwards. It is in some of the 
anomalous distributions of these vessels that the greatest danger would be 
oocawoned. The artery of the bulb, the inferior hmmorrhoidal, the dorsal 
artei 7 penis, or the internal pudic, may tskke such an anomalous course 

that their division must be inevitable ; and, as the Surgeon has no possible 
means of knowing beforehand whether the distribution of the wteries is 
regular or not, and as his incisions are all planned on the supposition that they 
are, he is not to blame in the event of a vetsel being accidentally divided, 
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■when it takes an abnormal direction, with which it is impossible to bo 
acquainted until after the accident has occurred. 

If the incision be commenced too high up, and especially if the upper part 
of the first incision be made by pushing the knife in too deeply, the corpus 
cavemosum and its vessels may be wounded. 

It may be stated as a general rule, that serious hmmorrhage is usually best 
avoided by making the incisions low ; and indeed, I believe that the great 
secret of success in the lateral operation of lithotomy consists in making all 
the deep incisions as low as practicable ; the knife entering the groove of the 
staff from below upwards, rather than from above downwards. 

8. Veimis HccinorrJiage may occur from two sources—the superficial or the 
prostatic veins. It is very seldom that any trouble arises from superficial 
veins ; but in one case I have seen very considerable loss of blood occur from 
a large vein running transversely to and near the upper angle of the wound, 
lying almost immediately under the skin, which had been incompletely divided. 
From the prostatic plexus hoemorrhage is most likely to occur in old people, in 
whom the veins in this situation are often enlarged—almost hajmoirhoidal. 

Whether the venous bleeding take place from a superficial or from a deep 
source, it is very apt to find its way back into the bladder, to mix with the 
urine, and thus to escape through the tu])e rather than from the wound itself; 
or the blood may probably coagulate in the interior of the bladder, distending 
that organ and producing a feeling of dysuria. Should it proceed from a 
superficial source, it may be necessary, as was done in the case just alluded to, 
to pass a h’gature under the vessel, and thus arrest it. If it occur from the 
prostatic veins, the better plan will be to plug the wound. This is done by 
passing long strips of lint, cither dry or soaked in a solution of perchloride of 
iron or of alum, along the side of the tube, which must be left in the M^ound 
and kept pervious ; or the lithotomy tube may ha^'c a “ petticoat ” of thick 
muslin tied around it, into which the slips of lint are stuffed. The advantage 
of this arrangement is, that the whole apparatus may very easily be removed 
together at the end of forty-eight hours. 

Hsomorrhage from any of the above-named sources, but more especially 
from the deep arteries and veins, may take place into the bladder. When this 
occurs, the urine that escapes will be seen to be deeply mixed with blood, 
and coagula vdll form in the interior of the vdscus, which becomes distended 
and rises above the pubes, with dulness on percussion in the hypogastric 
region. The patient will become pale, faint, and cold. In such circumstances, 
the coagula must be washed out of the bladder with cold water, the source of 
haemorrhage ascertained by an examination of the wound, the ftirther flow of 
blood arrested by plugging, the ligature, or the actual cautery, restoratives 
administered, the pehns placed high, and the patient keep cool. 

Woimd of the Bulb is not of very uncommon occurrence in lithotomy ; 
and, I believe, is of no consequence beyond furnishing a small additional 
quantity of blood. Indeed, the bulb is so situated, in many cases overlapping 
^ membranous portion of the urethra, that this can scarcely be opened 
without wpnnding it. 

Miseingr the Brethra altogether, and opening up the bladder through or 
erven altc^ether beyond the prostate, is an accident that may happen if-thc Sur- 
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geon miscalculate the depth of the perinseum, and, keeping the incisions too 
low, thrust the knife too deeply. It is, I believe, an inevitably fatal accident, 
as in it the base of the bladder and the recto-vesical fascia are opened, and 
the patient is thus exposed to the occurrence of diffuse inflammation of, and 
infiltration into, the pelvic fasciae. I was present many years ago at the post 
mortem examination of a fatal case of lithotomy, in which perhaps the most 
skilful operator of that day had opened the bladder beyond the prostate, 
leaving the urethra untouched ; the patient died from the cause just stated. 

Wound of the Bectum occurs more frequently than is generally supposed. 
It may happen either in consequence of the stall' being too much depressed, 
the edge of tlie knife turned too directly downwards, or to the rectum being 
distended and overlapping the sides of the prostate. I have also known the 
lower part of the rectum perforated by the Surgeon’s linger, whilst depressing 
the gilt so as to keep it out of the way of the knife. The Treatment of this 
accident will vary according to the size and situation of the aperture. If it 
be of but moderate extent and low doivn, just above the tuius, it will probably 
close as the wound granulates and the urine resumes its passage through the 
urethra. If the incision be more extensive and higher up, the patient will 
incur the risk of the miserable infirmity of recto-vesical fistula being induced. 
In such circumstances, the proper treatment is to divide the sphincter ani 
from the opening doivnwards, and thus to lay the gut and wound into one cavity 
which will probably fill by granulation, and thus close the urinary passages. 

Wound of the Posterior Part of the Bladder is very rare ; yet it 
has happened in consequence of the knife being thrust too deeply along 
the groove of the staff, more particularly in operations on children, and would 
be specially apt to happen in such cases if the bladder did not contain suffi¬ 
cient urine at the time. This is an additional reason for injecting the bladder 
before operating. 

In children, the lateral operation of lithotomy presents certain special diffi¬ 
culties which have already been adverted to. These are : 1 , the Surgeon 
missing the bladder and opening up the recto-vesical space (p. 780 ); 2, not 
opening the urethra and neck of the bladder sufficiently with the knife, but 
pushing these parts before the finger, and so tearing across the urethra, and 
thus necessarily being unable to complete the operation (p. 782) ; and 8 , 
running the knife too far along the groove of the staff into the bladder, and 
thus wounding the posterior part of that organ. 

Sources of Danger and Causes of Death after Lithotomy. —Litho¬ 
tomy, even in healthy subjects, is always a dangerous operation ; and, though 
the rate of mortality doubtless depends greatly upon the dexterity and skill of 
the operator, more is, I believe, due to the constitution and age of the patient, 
and especially to the state of his kidneys. Sir B. Brodie most justly says, 
“ Success in hthotomy most undoubtedly depends in a great degree on the 
manual skill of the Surgeon, and on the mode in w'hich the operation is per¬ 
formed ; but it depends still more on the condition of the patient with respect 
to his general health, especially on the existence or non-existence of organic 
disease.” That the mere cutting into the bladder is not a very dangerous 
proceeding, provided that viscus and the kidneys be healthy, is evident from 
the fact that, in those cases in which Surgeons have had to extract bullet^ 
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bits of catheter, &c., from this organ, bad consequences have rarely occurred, 
though the ox)crations have often been tedious. In lithotomy the case is 
different; for here the bladder is not only usually in a state of chronic 
irritation, but the kidneys are flrequently diseased, and these conditions 
influence the result of the operation more materially than any other circum¬ 
stances. Hence an operator may have a run of unsucccssfai cases ; or, by a 
fortunate concurrence of favourable cases, more particularly in children, it has 
occasionally happened that a Surgeon has cut 20 or 80 patients in succession 
without losing a single one; but several deaths then occurring, though the 
operation was performed in the same way and with the same care as before, his 
average has fallen to about the usual level. Green, at St. Thomas’s, cut 40 
patients in succession, and only lost one. Lynn cut 2.5 patients for stone 
without losing one, and he said that he thought he had at last discovered the 
secret of performing lithotomy with success ; but, he added, the Almighty 
punished him for his presumption, for he lost the next 4 cases that he cut. 
Bransby Cooper, of Guy’s, cut 80 patients in succession Avithout a death, but 
then lost several, thus reducing the rate of mortality to the usual standard. 
Idston, during a period of six years, in which he operated 24 times, lost no 
patient firom lithotomy at University College Hospital ; but out of the whole 
37 cases which he cut during the period of his connection with that insti¬ 
tution, there were 5 deaths ; reducing the average to 1 in 7'2. This success 
was, however, very great when it is taken into consideration that most of 
these cases occurred in adults, and that many of them were of a very serious 
character. I find on reference to the Hospital Records, that only seven of the 
patients were under 10 years of age, Avhilst 14 were above 50 ; of these, two 
were 80 years of age, of whom 1 died and the other recovered. 1 believe 
that Liston lost only one patient under (50 years of age, and that was a lad 
of 18, in whom he found it necessary to divide the right side of the prostate 
as well as the left, and who died of infiltration of urine. Thirty-eight patients, 
successively oiKjrated on at the Norwich Hospital, recovered, but the average 
rate of mortality in that Institution, calculated fl*om 871 cases, has been 1 in 7*50. 

The accompanying Table gives much valuable information on the rate of 
mortality after lateral lithotomy at different ages. It may be taken as a fair 
example of successful English practice in this operation. 


TABLE OE PATIENTS ON WHOM LATEBAL LITHOTOMY WAS PEBFOEMED AT THE NOEPOLK 
AND NOBWICH HOSPITAL PBOM JANtlABY, 1772, TO DECEMBEB, 1869. BY CKABLEB 
WILLIAMS, E.B.C.8., ASSISTANT SUBOEON TO THE HOSPITAL. 
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Cheselden only lost 1 in every 10 J ; and, according to South, at St 
Thomas’s the mortality has not amounted te more than 1 in 9|; but a good 
many of these patients were probably children. Sir B. Brodie states, that of 
the 5!) cases operated on in all the London Hospitals in the year 1854, 10 died; 
making the mortality as nearly as possible 1 in 6. But the more recent and 
extended statistics collected by Thompson, show that the average mortality in 
the London Hospitals is 1 in 7^. According to Coulson the average mortality 
in England, deduced from 174.S cases of the lateral operation, is 1 in (!’93 cases; 
whilst in France it is 1 in 5" 7 ; and for Europe generally 1 in o’14. The more 
recent statistics of Sir H. Thompson show a more favourable result for lateral 
lithotomy in England. He finds that out of 1827 recorded cases there were 
229, deaths, or nearly as possible 1 in 8. Klein states that, of 4480 cases of 
lateral lithotomy, in Moscow, there were .552 deaths ; the mortality thus being 
nearly the same as in England. 

The per-centage of deaths after lithotomy in the adult will doubtless be 
found gradually to increase with the increasing use of lithotrity. This must 
not be refcired to any defect in the method, or to want of skill in the 
performance of lithotomy, but to the fact that, instead of, as heretofore, being 
the general method of removing calculus, it has now become the exeeptional 
one. Almost all cases of small and moderate sized calculi in men with other¬ 
wise healthy urinary organs are now subjected to lithotrity, whilst those cases 
in which the stone is too large, or the kidneys, bladder, prostate, or urethra too 
diseased, to admit of this mode of operating, are reserved for lithotomy ; and 
as the mortality after this operation increases in. the exact proportion to the 
size of the stone and the disease in the urinary organs, we must expect that, 
when its performance is confined to persons with large calculi, irritable 
bladders, enlarged prostates, diseased kidneys, or strictured urethraj, a higher 
per-centage of deaths will follow it than was the case when all favourable 
cases, and not the unfavourable ones only, were subjected to it. 

Age exercises a more marked influence on the result of lithotomy than any 
other condition. Lithotomy may be looked upon as one of the most successful 
operations in surgery at early periods of life, a hazardous one in middle age, 
and an extremely dangerous one in advanced age. At the Norwich Hospital, 
lithotomy has been found to be four times as fatal in men as in boys. 
Coulson finds, on analysing 2972 cases of lithotomy, that the mortality at 
each successive decennial period is as follows. Below 10 years it is 1 in 18, 
and thence gradually augments from 10 to 80 years to 1 in 9,1 in 6, 1 in 6, 
1 in 4, 1 in 3*65, 1 in 3-23, and 1 in 2*71. 

The reason of the small mortality after Utho^omy in boys, as compared 
with adults, is twofold. In the first place, the urinary organs, more especially 
the kidneys, are healthier than in the adult; and secondly, the urine is less 
acrid, less irritating, less loaded with effete materials of an unhealthy character, 
and is consequently less apt to excite inflammation in those tissues over which 
it filtrates in its passage through the wound. 

Hence, when boys die after lithotomy, they do not usually perish from the i 
same causes that prove fatal in the adult, viz., kidney-disease and dififtrsej 
pelvic inflammation and infiltration; but the fatal result is generally the ceme-j 
quence of some accident having occurred or violence been inflicted during ! 
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the operation, such as by mistaking the recto-vesical space for the interior 
of the bladder, the tearing acrc>|s of the urethra and non-extraction of the 
stone, woun^ng of the recto-vesical fold of peritoneum, or perforation of the 
back of the bladder by the point of the scalpel. It is by these accidents 
usually that death happens in boys that are cut for stone, and not from 
unavoidable circumstances that may follow the most skilfully performed 
operation. 

The Shock of th e Oper ation occasionally proves fatal, though probably 
much less frequently since themtroduction of chloroform than was formerly the 
case. Yet, even now, patients occasionally die from this cause, induced either 
by a very much prolonged operation, or by the system being weakened, and 
having lost its resisting power in consequence of disease of the kidneys, 
perhaps of a latent character. 

The State of the Kidneys influences the result of lithotomy in the adult 
more directly than any other condition. If these organs be somid, the patient 
will usually recover ; hence in children, in whom the complication of renal 
disease rarely exists, lithotomy is very successful, even though the operation is 
proportionately far more severe in them than in adults. If^ on the other hand, 
the kidneys be extensively and cluonically diseased, the patient will commonly 
die, oven though be have been operated iqwn with the utmost care and 
skill. The condition of the kidneys that is especially fotal has been fully de¬ 
scribed in Chapter LXVII. This morbid condition may be evidenced by 
the presence of albmnen in considerable quanti ties in the urine, and granular 
casts, Avith muco-pus. If the albumen, in subsiding to the bottom of a testr- 
tube, after being coagulated by heat and acid, form a precipitate that does not 
amount to more than one-tenth of the bulk of the urine, the case may, I 
think, be looked upon as tolerably faA’ourable ; but, if it amount to one-sixth, 
the case is decidedly unfavourable, though even under these circumstances I 
have often seen recovery take place. Yet, Avith kidney-disease that will 
furnish such a quantity of albumen as this, the patient Avill be very liable to 
the occurrence of low and diffuse cellular inflammation. 

A Prolonged Operation, even under anaesthetics, is dangerous; and, 
although it is certainly not well to operate against time, yet it is undoubtedly 
advantageous to finish the operation Avith as little delay as is consistent AA'ith 
the safety of the patient, even though he be anaesthetised. 

Hnmorrliage does not so often prove fatal, either shortly after the opera¬ 
tion, or at a later period, as might be expected from the great vascularity of 
the parts incised. Secondary hemorrhage, of a dangerous or even fatal 
char^ter, may, however, come on six, eight, or ten days after the operation. 
I have knoAm it as late dis the fourteenth day. It mimt be borne in mind 
that, when hsemorrhage takes place after the operation, the blood may find 
its way into the bladder rather than escape externally, distending the viscu& 
with coagula, but not giving any external evidence of tiie mischief that has 
occurred. Secondary haemorrhage will usually cease on plugging the wound 
Avith sponge or lint soaked in alum solutions. Should it prove serious, how¬ 
ever, the actual cautery may be wivantageously employed. In a case that 
occurred to me, the bleeding on the ninth day was stopped by Aviping out 
the woui^ Avith the actual cautery, a practice which, I have been informed 
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by A. Dalrymple, was occasionally successfully practised by that excellent 
lithotomist, his father. , * 

Cystitis is, in my experience, a rare sequence of lithotomy. , I have, how¬ 
ever, seen it occur, attended by the secretion of larf^e quantities of viscid, ropy 
mucus from the bladder, coming away two or three days after the operation, 
with tenderness in the suprapxrbic region. It may exist before the operation, 
or may be developed by long-continued or rough manipulations with the 
forceps in searching for the stone, or from the irritation of the tube. The 
symptoms are apt to simulate those of pelvic peritonitis. The Treatment con¬ 
sists of fomentations above the pubes, abundant diluents, and washing out the 
bladder with tepid water injected through the wound. 

Diffuse Inflammation, of the Areolar Tissue of the Pelvis, cs^Xicially 
of the layers around the neck of the bladder, between it and the rectum, and 
that extend from thence under the jxjritoneum, is the most frequent cause of 
death after lithotomy. This inflammation, which is always ditthse or erysipela¬ 
tous, followed by rapid sloughing of the textures that it invades, may arise 
from two causes : 1 . From the urine being infiltrated mto the areolar tissiw, in 
consequence of the incision extending beyond the limits of the prostate, into 
the loose layers of tissue that lie behind the recto-vesical fascia and around 
the bladder; 2 . In consequence of the hruisinij and laceration to which 
the neck of the bladder, the prostate, and the textures between it and the 
rectum, are subjected, in prolonged attempts to extract a large calculus through 
too small an incision. 

1 . The danger of Catling heyond the Limits of the Prostate in the adult has 
already been adverted to. Jn the extraction of calculi of ordinary size, there 
can be no necessity to extend the internal incision ; but Avhen the calculus 
is of considerable magnitude, the Surgeon, wishing to get as much space as 
possible, may inadvertently carry his knife beyond the prostate ; or, if he 
make a cut into the right side of this gland, he may perhaps prolong it 
a little too far, and thus open the loose areolar tissue or fascia which lies beyond 
it, and which is continuous with the pelvic and subperitoneal planes of 
areolar membrane. By dilating the incision in the prostate downwards and 
outwards, either with the finger or with a blunt gorget, injury to this tissue is 
prevented. 

If the incision extend beyond the prostate, the urine, as it escapes through 
the wound, soaks into the meshes of the loose areolar tissue over which it 
flows, and thus gives rise to infiltration, followed by rapidly extending inflam- 
' mation and doughing, xvhich speedily involve the whole of the neighbouring 
textures. This mischief generally occurs within the first forty-eight hours j 
indeed, I have never seen it come on after the third day. It is indicated by 
the patient being seized with rigors,'followed dry heat of skin, a quick 
pulse, which, after a time, may become intermittent, and a dry and brown 
tongue. At the same time he will complain of some tenderness about the 
lower part of the abdomen, and in the groins ; the belly becomes tympanitic,, 
the body covered with a profuse sweat; hiccup confles on, the pulse becorttes- 
nmre weak and fluttering, and death usually occurs about the fourth or fifth 
day after the operation. In some cases, there are more decided signs of 
peritoneal inflammation ; but, as Brodie very truly remarks, this is not the 
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primary disease, but is only induced secondarily by the inflaimnation and 
sloughing of the areolar tissue of.the pelvis spreading to the contiguous serous 
membrane. 

The Treatment of such cases must be conducted on the ordinary principles 
that gm’de us in the management of diffuse inflammations. It is only by ad¬ 
ministering ammonia, with such a quantity of wine or brandy as the state of 
the system may indic*ate, together with such nourishment as the patient can 
take, that life can be preserved. The disease is a depressing one, and requires 
a stimulating plan of treatment. Brodie has recommended that in these cases 
a free incision should be made through the sloughy tissues about the wound 
into the rectum, in accordance with the general principles that guide us in the 
management of similar affections elsewhere. In one case of that kind that 
occurred under his care, he saved the patient by passing a curved probe-pointed 
bistoury into the wound to its furthest extremity, to the left side of the neck 
of the bladder; lie then pushed it through the tunics of the rectum, and, draw¬ 
ing it downwards, divided the lower part of the gut together with the 
sphincter; thus laying the wound and the rectum into one. The relief was im¬ 
mediate, and the patient recovered. This plan of treatment certainly seems 
rational, and worthy of trial in similar cases. 

2. Diffuse inflammation of the areolar tissue around the neck of the bladder 
and prostate arising from Bruising and Over-distension of the parts during the 
extraction of a large calculus is, I believe, a more frequent occurrence than 
infiltration of urine, and fully as fatal. This sequence of lithotomy is especially 
apt to occur in those eases in which, in consequence of diseased kidneys, or the 
existence of other organic mischief, the patient is more than usually liable to 
the supervention of diffuse or erysipelatous inflammation ; indeed, it is in this 
indirect way, I bebeve, that diseased kidneys constitute such a formidable 
obstacle to the safe performance of lithotomy. 

In the extraction of large calculi, considerable traction is required, and force 
must be exerted; hence undue bruising and laceration are very apt to l)e 
inflicted upon the parts that constitute the line of incision. It is in this way 
that the danger of lithotomy increases almost in exact proportion to the size 
of the calculus : for here the Surgeon is often placed between the horns of a 
dilemma. He must either cut Iseyond the limits of the prostate, and thus 
incur the risk of inducing urinary infiltration into, or dilftise inflammation of, 
the pelvic fasciae : or else, by limiting his incision to the margin of the gland, 
and thus having, perhaps, an aperture of insufficient size, he may inflict severe 
injury by the bruising and laceration of parts during forcible and possibly' 
prolonged efforts at extraction. It’must, however, be borne in mind that, the 
larger the stone, the more probability is there of the existence of old-standing 
disease of tbe bladder or kidnej^ and of an unfavourable result ft'om this 
cause. Crosse has drawn up a table that shows very strikingly the influence of 
the weight or, in other words, of the size of a calculus on the results of 
lilliotoitty. He found that when the stone was one ounce and under in weight, 
the deaths were in the proportion of 1 in 11*26 cases. When it was jfrom 1 to 
2 ounces in weight, there was 1 death in 6*61 cases; when fi'om 2 to 8 ounces, 
1 death in 2*18 cases ; when firom 8 to 4 ounces, 1 death in 1*57 cases : when 
ftom 4 to 5 ounces, 1 death in 1*66 cases. This table, which has been con- 
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structed on the restilts of 703 cases, illustrates very clearly these facts, that the 
operation for the removal of a large calculus is far more dangerous than that 
for the extraction of a small one, and that the danger increases in the direct 
ratio of the size of the stone. 

The symptoms of difliiso inflammation of the areolar tissue arising ftom 
this cause very closely resemble those from infiltration of urine, and the 
treatment must be conducted on precisely similar principles. 

Peritonitis may occur after lithotomy, as a consequence of the extension 
of inflammation from the bladder or the pelvic fasciae to the serous membrane, 
from wound of the posterior part of the bladder, or ft-om extension of inflam¬ 
mation from a sacculus of the bladder to its immediate investment of peritoneum. 
To one or other of these conditions, more especially inflammation of the pelvic 
fasciae, it will always be found to be secondary. 

Sloughing. —In persons of a feeble and cachectic habit, especially in those 
W'ho are the subjects of phosphatic calculi, the wound will often assume a 
sloughy condition, and heal slowly, or its surface may become coated by phos¬ 
phates. In such cases a liberal allowance of sti m ulants will bo required, 
together with the local application of compound tincture of benzoin ; and, in 
order to facilitate contraction at a more remote period, a solution of nitrate <©f 
silver, or the tincture of cantharides. The phosphates may be removed by 
injection of the dilute nitric acid lotion. 

Having finished the consideration of the ordinary lateral operation, we shall 
now proceed to that of other methods for extracting the stone by cutting pro¬ 
cedures. These arc the Median, the Bilateral, the Medw-lateral, and the 
BnprapuMc operations ; each of which has its advocates, to the exclusion of 
the others, and each of which undoubtedly possesses certain special advan¬ 
tages. In addition to these, there are various modifications of thesfe different 
operations which the ingenuity of Singeons has devised, but Avhich have 
usually little to recommend them in the opinions of any except of their 
originators. 

Median Lithotomy.— The median operation of lithotomy is that procedure 
by which a stone is extracted through an incision in the raphe of the perinaeum, 
extending into the urethra, behind the bulb. » 

History .—The history of the median operation affords an illustration of the 
mutability of professional practice, and makes it appear as if there were a cycle 
of opinion in surgery, as in fashion, politics, and philosophy. The median 
operation was introduced three or four hundred years ago, and continued to be 
practised up to the middle of the last century, when its tediousness, its painflil 
character, and the excessive mortality following it, caused it to fall into disuse 
as soon as the safer and simpler method of Cheselden was introduced. Of late 
years, however, it has been revived under a somewhat modified form ; and it 
is this modem median operation, and its supposed advantages over the lateral, 
that we must here consider^ 

The old median operation—called also the “ Marian,” ftnm Sanctus Ma- 
rianus, who wrote on it, though it did not originate ivith him, and the 
" operation of the apparatus major,” from the number of instruments used in 
it—was performed in the following manner, according to John BeU. A 
grooved staff was introduced into the bladder, and the patient tied up in the 
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usual way j the lithotomist then, kneeling or sitting before him, made an 
incision in the perinseum, not exactly in the raphe, which was thought to be 
dangerous, but very slightly to the left side, and terminating just above the 
anus. The knife was then carried on to the membranous part of the urethra, 
which was opened on the groove of the staif; and, the knife being kept firmly 
pressed against the staff, a long probe was introduced into the bladder by its 
side. The knife and the staff were now withdrawn, nothing but the probe 
being left in the bladder, to serve as a guide into this cavity. Along this 
probe, two iron rods, called “ conductors,” were now passed, and with these 
the operator dilated the prostate and nock of the bladder, by separating the 
handles—at least, it was said that ho dilated them, but, as John Bell pithily 
observes, “ he dilated, or, in plain language, tore open, the prostate gland.” 
These conductors being held aside, “ dilators ” were introduced so as to enlarge 
the opening, the forceps was then pushed into the bladder, and the stone 
extracted as it best could be. 

The princif)les of this operation were—a limited incision in the membranous 
part of the urethra above the anus ; dilatation, and not incision, of the prostate 
and neck of the bladder ; or, to use the words of Le Cat, “ small incision ; 
much dilatation.” 

Its results were, however, so unsuccessful, that it fell into entire disuse 
hero, and almost so on the continent, merely appearing from time to time 
under various modifications at one or other of the continental schools. This 
condition of things prevailed until about twenty years ago, when a new form 
of median operation was devised by Allarton, who Avith great perseverance and 
equal ability urged it upon the attention of Surgeons in this country, by whom 
it has now been extensively practised. 

Operation: —This operation, for the introduction of Avhich into modem 
surgery the greatest credit is due to Allarton, is performed as follows. A staff*, 
grooved along its convexity, having been inserted into the bladder, the patient 
is tied up in the usual manner ; the Surgeon then, sitting in front, introduces 
his left index finger into the rectum, and feels for the apex of the prostate, 
against which he keeps it lodged, in order to judge of the distance of the pros¬ 
tate from the surface, to act as a guide to the knife, and prevent the rectum 
from being Avounded. A straight-backed bistoury is now entered half an inch 
above the anal aperture, and pushed straight forwards, to a depth of about an 
inch and a ha lf in the mesial line, so as to enter, if possible, the groove of the 
staff at the apex of the prostate. A small incision upwards is then made in the 
groove of the staff, and, as the knife is AvithdraAvn, the incision in the skin is 
also extended upwards; the knife is then laid aside, and a long ball-pointed 
probe is introduced into the bladder along the groove of the staff, which is then 
withdraAVUi The probe is now the only guide to the bladder ; and up to this 
point, therefore, there is but little, if any, difference between the modem median 
and the old Marian operations, except that the incision is exactly in, instead of 
a little to one side of, the middle line. The forefinger is now introduced along 
the probe, and by working it forwards the prostate is dilated, and the finger 
enters the bladder, when, the probe being removed, the forceps is introduced, 
and the stene extracted. Thus it will be seen that the only real point of 
difference between this and the old Marian operation, is that in the modem 
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median th.e finger is used as the dilator, whilst in the Marian the prostate and 
neck of the bladder were forcibly expanded or tom open by the use of instru¬ 
ments ; a difference, however, of no slight moment. 

I have found it advantageous to modify this operation in one or two points. 
The first, which I think of some utility, is to use, instead of the ordinary curved 
staff, a rectangular one grooved 
from about one inch above the 
elbow nearly to the point, re¬ 
sembling the staff introduced 
by Buchanan of Glasgow (Fig. 

753). Its use and advantages 
are that, when in the bladder, 
the angle rests against the 
apex of the prostate, and can 
be felt in the perinseum, and 
the Surgeon can judge of the 
■exact point where to enter 
the knife (directing it so as to 
•open the groove just below the Fig. 753 .—Median Oj)eRition witli Rootangnlnr Staff, 

angle), which he cannot do with 

the curved staff; the incision upwards also is limited, and there is, besides, less 
-danger of wounding the rectum, the urethra Ixiing drspvn upwards away from 
it, and not pushed down against it, as with the ordinary staff. The knife 
should be straight-backed, having the back not more than two inches long ; 
so that the Surgeon can tell to what depth he has entered it. I have found 
it advantageous in practice to carry a beaked director, shaped like a large 
hernia-director, along the groove, after the incision has been made in the 
urethra, so as to open up the canal and thus to clear the passage for the 
finger. And having opened the urethra, I think it better to dilate the 
prostate before withdrawing the staff; by pushing the finger slowly, with a 
rotatory movement, along its side, the bladder is entered with more ease and 
certainty ; whereas, if only the probe be used, it may not be stiff enough, and 
the Surgeon is apt to push the bladder before him. Tt has been proposed to 
■employ mechanical means of dilatation, instead of the finger, to open up the 
prostate and neck of the bladder ; and I have had some dilators for this purpose 
constructed by Coxeter on the principle of the two-bladed dilator of the 
female urethra. I have tried them on the dead subject ; but I have not ven¬ 
tured to use them on the living, lest, by the employment of screw-power, the 
same deep lacerations of the neck of the bladder should result that were so 
fatal in the old Marian operation. Indeed, I believe that their use would be 
fraught with danger from their liability to occasion rupture of the neck of the 
bladder ; and, if persisted in, ^cannot but fear that they will bring discredit on 
the operation, reducing it to the condition of an old Marian, and repeating the 
dangers of that procedure. No safe dilatation can be effected except by the 
finger, with which no harm can be done, whilst it appears to me that the greatest 
possible mischief may be done with screw-dilators. 

COMPARISOX BETWEEN THE MeOTAN AND THE LATERAL OPERATIONS.—^Thc 
two operations, the lateral and the median, cannot with propriety be compared 
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as a whole, as we have as yet no sufficient statistics to enable us to determine 
whether the mortality after the median has beem less than that which has fol¬ 
lowed the lateral. We may, however, compare the modem median operation 
with the lateral, and endeavour to determine in what respects the median is 
superior, in what inferior, to the lateral, and in what cases it might be em¬ 
ployed instead of the latter. For in this, as in lithotrity, the Surgeon should 
not be too exclusive ; it is his duty to learn and to practise different methods of 
rfittaining the same end, and to make use of one or the other according to the 
requirements of the actual case before him, and to endeavour to select what is 
good and to reject what is doubtful in every method brought before him. It 
would be in the highest degree unsurgical to lithotrise only, or to cut only, 
every patient with stone coming under care ; and I believe that there is a 
choice as to the cutting operation to be performed. In fact, there are no opera¬ 
tions in Surgery that require to be so frequently modifiod, according to the 
necessities of the particular case, as those for stone : the age of the patient* the 
size and number of the calculi, and the condition of the urinary organs, all 
exercise very important modifying influences, and prevent the Surgeon from 
confining himself to one method exclusively. 

In order to make a proper comparison between these two operations—the 
median and the lateral—we must take them seriatim. The difficulties and 
dangcra of the lateral operation are : 1, the difficulty in some cases of entering 
the bladder; 2, hsemorrhage; 3, the risk of wounding the bulb ; 4, of wound¬ 
ing the rectum ; 5, too extensive an incision in the prostate, and opening up 
the pelvic fascia ; G, the difficulty in extracting the stone. 

1. G«xieral Ease and Simplicity of the Operation. —^There is no doubt 
that the Surgeon will be more skilftd in that operation which he has more often 
performed: so far as ease and simplicity are concerned, there is no great difference 
between them. In the lateral operation there is very seldom any difficulty in 
entering the bladder, though Surgeons have sometimes been foiled in this; but 
Surgeons of the greatest skill have also had great difficulty in entering the 
bladder in the median operation. The bladder tends to be pushed upwards 
and backwards before the finger, especially in boys, in whom the prostate is 
not developed; and, unless the neck of the bladder be well opened, there 
appears to be great danger of tearing across the membranous part of the 
urethra, and of pushing forward the separated bladder. In boys, the parts are 
so very small and undeveloped, and the space to work in is so very narrow, that 
an ordinary finger can only with great difficulty be got through the neck of the 
bladder unless this have been freely incised. But, by doing this, we depart 
entirely from the guiding principle laid down by the advocates of the median 
operation, viz., dilatation and not incision. So far as facih’ty of entering the 
bladder is concerned, the two operations are probably on a par in the adult: 
but in the boy the result of recent experience would show that the difficulties 
in tbia respect are frr greater in the median than in the lateral ; although the 
latter operation even is not exempt from difficulty from this cause. 

2. lEbamorrltag*.—^In this respect, the median operation has decidedly the 
advantage. If the incision be made in the middle line, williout wounding the 
bulb, ^though there may be tolerably free bleeding at the time, yet there is no 
vessel that can frumish dangerous consecutive haemorrhage; whilst in the lateral 
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operation there are the dangers of arterial and of profuse venous hsemorrhage, 
the knife coining into close relation with the artery of the bulb and others of 
some size. If the object were, therefore, simply to save blood, the median is 
so far better than the lateral. But, after all, it must in fairness be said that 
the danger of excessive hasmorrhage in the lateral operation is but very small. 
With care, it will rarely happen tliat the patient loses a dangerous amount of 
blood. 

S. mfoimd of the Bulb. —This may occur in both, but is more difficult to 
avoid, and indeed is very likely to happen, in the median, as the bulb some¬ 
times so overlaps the membranous part of the urethrsi, that it is difficult not 
to cut it; whilst in the lateral operation, by cutting low down, and entering 
the groove of the staff* well back, and from below upwards, this may always 
be avoided. It is true that division of the bulb in the mesial lino seldom 
gives rise to much hmmon’hage ; but cases have occurred to my knowledge, 
thou^ not in my practice, in which patients have died from this cause 
after the perineal section, the blood regurgitating into the bladder, and filling 
that viscus. 

4. Wound of the Bectum. —This gut is not in much danger in the lateral 
operation, unless it be distended. In the median, on the other hand, the 
rectum is in considerable danger. If this operation be performed on the dead 
body, it will be found that the back of the bistomy comes very, I may say 
uncomfortably, close to the finger in the rectum; and if another finger be 
placed in the woimd, they will come into very close apposition just anterior to 
the prostate. In the old Marian operation, the rectum used to be very 
frequently cut, gas and fa3ces issuing from the wound, 

5. Treatmout of the Prostate. —^As to the difference in this respect—'/.r., 
dilatation in the median, section in the lateral operation—I believe it to be 
more imaginary than real. I think that it is veiy nearly the same in both 
operations when properly performed. All are agreed that in the lateral opera¬ 
tion but a limited incision should be made in the prostate and neck of the 
bladder, these structures being merely notched, and the ojMjning being dilated 
with the finger, so as to avoid opening up the pelvic fascia. The difference 
between an incision that opens the capsule of the prostate, and dilating this 
structure by the finger, is very great. The great object in lateral lithotomy is not 
to open up the pelvic fascia with the knife ; and it is difficult, if not impossible, 
to tear this with the finger. If we take an aponeurosis out of the body, it will 
be found to be very difficult to tear ; but if touched ever so lightly with the 
knife, it separates at once. So, in the median operation, the prostate may be 
dilated to a considerable extent without opening its capsule. I have used the 
word “ dilate ; ” but dilatation appears to me to be an erroneous term. I 
believe that the prostate is not simply dilated, but partidly lacerated : that 
there is an actual laceration of the substance of the prostate, but not extending 
into or through its capsule. I have often examined the prostate in the dead 
subject, after it has been subjected to this process of “ dilatation,” and have 
always fotmd its substance mom or less tom. A laceration of the substance of 
the prostate, however, is of no consequence, and only becomes dangerous when 
it amounts to rupture of the capsule, when it exposes the patient to the fatal 
accident of extravasation of urine and diffuse inflammation of the pelvic fascia. 
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Now, in the lateral operation, in running the knife dd'wTi the groove of the 
staff, the Surgeon may readily, unless care be taken, and very often, I believe, 
docs actually and almost unavoidably go beyond the limits of the prostate, and 
thus exposes the patient to all these dangers. In the median this cannot be 
done, if the knife be not used after the urethra is opened, the prostate being 
dilated solely with the finger. So fer as this point, then, is concerned, the 
median may be regarded as safer than the lateral operation, it being impossible 
to open up the pelvic fascirn with the finger fn the median, whilst they may be 
opened by the knife in the lateral. 

In fact, the neck of the bladder and the prostatic portion of the urethra are 
in the median operation placed very much in the position of the female urethra 
when that is dilated for the extraction of a calculus ; being dilated to a great 
extent, somewhat lacerated perhaps, but not tom through so as to admit urine 
into the fasciae of the pelvis; and in that I believe the great and essential 
superiority of the median over the lateral operation to consist. 

C. Mompulatiou. of the Forceps and Eactractxon of the Stone. —In 
the adult, the main difficulty of lithotomy does not lie in entering the bladder, 
but in the completion of the operation, that for which the operation has been 
undertaken—the removal of the stone. And the difficulty and danger increase 
in proportion to the size of the calculus ; the tissues l)etween the neck of the 
bladder and the perineal integuments must eithdir be widely cut or extensively 
tom and bmised to allow the passage of a large stone. No amount of simple 
dilatation of which these tissues arc susceptible can make a passage through 
them that will allow the extraction of a stone or 2 inches in diameter; 
such a stone must either be cut or tom out. Now, Avhat space have we in the 
median operation for the introduction of the forceps and the aictraction of a 
large stone ? Here, I think, is the weak point of the median operation. In 
it the incision is made, and all the manipulation is practised, towards the apex 
of the narrow triangle formed by the rami of the pubic bones. The base of 
this triangle is represented by a horizontal line corresponding to the level of 
the membranous portion of the urethra, and consequently does not occupy the 
widest part of the perinfetim ; it is formed by the lower portion of the deep 
fascia, supported and filled up by the rectum and the tissues which are attached 
to and support the gut on each side. These parts form a rigid wall or barrier 
stretching across the perinmum, which cannot be depressed, and requires to be 
divided laterally into the ischio-rectal fossa before a stone of any considerable 
magnitude can bo removed. It was in consequence of the extensive bmising 
and laceration of these* structures, and the difficulty experienced in bringing 
the stone through them, that the old Marian operation fell into disuse. 

In performing the median operation there are three points, or rather planes, 
of obstruction, between the surface and the interior of the bladder. The first 
is occasioned by the muscles of t^perinaeum, and, perhaps, also by the under 
portion of the deep perineal fascia. In tEe lateral operation we cut across this 
plane, and lay open the ischio-rectal fossa, giving abundance of room for the 
manipulation of the forceps and the extraction of the stone, along the base of 
the triangle formed by the rami of the ischiatic and pubic bones. But in the 
median we -have to extract towards the summit of this space, at the apex of a 
narrow triangle, having the muscular structure forming a tense bar aloi^ its 
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base, and offering a material obstacle to the introduction of the forceps and the 
extraction of the stone. 

The^gecond obstacle lies in the prostate ; but, as it is easily removable by 
dilatation, it cannot be considered a serious one. 

T^Jihird, the deepest and most important, is situated at the neck of the 
bladdCT. We find here a narrow tense ring beyond the prostate ; and this bar 
renSims intact in spite of the dilatation and laceration to which the prostate 
has been subjected. On introducing the finger, we shall feel it grasped tightly 
by this ring. I have found, by experiments on the dead subject, this inner 
ring of the neck of the bladder cannot be expanded to a size more than 
sufficient to extract a calculus of one inch in diameter without laceration or 
incision : and its laceration or rupture is well known to bo one of the most 
dangerous and fatal accidents in lithotomy. It is in consequence of the 
obstacle offered by this, that the median operation is not available for the 
extr^tion of large calculi. A calculus two inches in diameter cannot be 
extracted by the median operation without the employment of great violence. 
But, though much force is usually required in order to extract a calculus of 
even modei’ate size through this tense ring at the neck of the bladder, it is an 
undeniable fact that serious consequences seldom follow the violence so used, 
and that a degree of force, which would be fatal in lateral lithotomy, may be 
employed without danger in tMfe extraction of a calculus by the median operjition. 
In this respect the extraction of a calculus by the median operation resembles 
the remo\ al of one through the dilated urethra of the female; the great point 
in favour of the median over the lateral procedure, and the cause of its com¬ 
parative safety, being that the pelvic iascim are not incised, nor otherwise 
opened. But, it may be said, w’hat is easier, when the finger is in the bladder, 
than to push a probe-pointed bistoury along it, and cut dowuAvards and outwards 
through these structures into the ischio-rectal fossa, if the stone be large, and 
thus get plenty of space ? Nothing could be easier or more simple ; but what 
would bo the consequence ? We at once reduce the median to the conditions 
of the lateral operation. A free incision in the neck of the bladder and prostate 
increases the tendency to hmmorrhage, opens up the fascia, and exposes the 
patient, in fact, to all the dangers of an iU-contrived lateral operation, destroy¬ 
ing at once and altogether the principle of the median operation—viz., dilata¬ 
tion, and not incision ; and, if w'e <io not gain space by incision, but attempt 
to extract a moderately large stone by dilatation of the parts, we shall certainly 
not succeed, but our dilatation will end in a laceration, not only of the substance 
of the prostate, which is safe, but of the neck and perhaps of the base of the 
bladder, which will be fatal. Urinary fistula was common after the old Marian 
operation. It remains to be seen whether it will be so after the modern median. 

In conclusion, then, it appears to me that the median operation, when per¬ 
formed in suitable cases, has the advantages over the lateral of being attended 
by less risk of arterial hsemorrhage, and less danger of injury to the pelvic 
fasciae ; but, that in consequence of the very small size of the opening that can 
be made in the bladder by it, provided ifiese advantages are mainland, it is 
only applicable to stones of at most a medium size, and that it cannot in all 
cases be substituted for lateral lithotomy, as the general operation: for stone, 
where lithotrity is not admissible. 

VOL. II. 3 » 
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Indications for the Median Operation. —The median operation may 
with propriety be performed in the following classes of cases. 1. In cases 
where foreign bodies, such as pieces of bougie, of tobacco-pipe, &c., arc lodged 
in the bladder, the median is preferable, the body being small, elongated, and 
easily extracted. 2. It may be employed to remove stones not exceeding one 
inch in their smallest diameter. But then, it may be said, calculi of this size 
can generally be safely subjected to lithotrity. That is true ; but, in certain 
of these cases, lithotrity ia,not admissible ; so that the median operation is in¬ 
dicated in cases of small calculi in which lithotrity cannot be practised in con¬ 
sequence of irritability of the bladder, or of the patient being too weak to bear 
repeated sittings.t If a small calculus be lodged just behind the prostate, in a 
pouch which occasionally forms at a lower fundus of the bladder, we may come 
dowqj.on it at once by the median incision. 3. When there are numerous 
small calculi, lithotrity is not desirable, and then the median operation appears 
to be preferable. 4. In cases in which lithotrity has been performed, and the 
patient is finable to expel the fragments, we may perform the median operation, 
and readily extract the detritus by the scoop, as it lies behind the prostate, 
fi. In the case also of calculi which are too large to be successfully subjected to 
lithotrity, but which, if removed by the lateral operation, are attended by a 
frightftil rate ofmortality, it seems to me that the median operation might possibly 
be advantageously combined with lithotrity. Th& stone having been broken up 
at one sitting, the fragments might at once be extracted through a limited incision 
in the mesial line of the perinaeum. 6. In cases in which the patient is so 
anmmic that the loss of an additional ounce or two of blood might turn the scale 
against him, median is preferable to lateral lithotomy. For, although it is by 
no means almost a bloodless operation, as is supposed by some, yet there is less 
hiemorrhage during the performance, or rather, perhaps, less continuous oozing 
after its completion, than in the lateral, and there is certainly not the danger 
of the profuse bleeding that is sometimes seen in that operation. Where we 
have to do with a stone of large size, the median is not, in my opinion, safe ; 
such an amount of traction must be used as will infallibly bruise and lacerate the 
neck and base of the bladder, and expose the patient to infiltration of urine and 
deep pehic inflammation—to all the dangers, in fact, of the old Marian opera¬ 
tion ; dangers which were so great that more than half the patients subjected 
to it perished, and which caused it to be abandoned for the lateral 

I have said nothing special about the performance of the median operation 
in boys. Under the age of puberty, lateral lithotomy is a very successful 
operation ; certainly the most successful of all the great operations in surgery. 
The median can scarcely prove to be superior to it in this respect; and unless 
it can be shown to possess decided advantages over the lateral in ease of exe¬ 
cution—and in this particular respect, in my opinion, it falls far short of the 
lateral—^it does not appear to me to be desirable to abandon an operation of 
proved safety folr one that is still on its trial. 

Bilatebal Lithotomy. —The bilateral operation introduced by Dupuytren 
is a modification of the old median. In it a curved transverse incision is made 
across the pennseum half an inch above the anus, towards which its concavity 
looks, the horns of the incision extending to two-thirds of the distance between 
the anus and the tuber ischii on each side (Fig. 764). The dissection is care- 
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fully carried down to the central point of the perinseum, and the membranous 
portion of the urethra is -V 
opened on a grooved me- 
■dian stalf previously intro- 

duced ; along this the . 

•double cac?i^ (Fig. • 

■concavity turned upwards. 

The Surgeon, having well 

•assured himself that the \ M / ■ § 

instrument is fairly in the . \ ^ J 

bladder, turns it so that .._ 

its concavity looks down 

. -1 ii. i. ii. Fik. —Line of Incision ill Bilateral l.itliotciii}'(Diiiiuvtrcn). 

towards the rectum; the 

spring in the handle is then pressed, and the blades expanded to a proper 
•distance previously regulated, and both lateral lobes of tbe prostate divided to 
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a corresponding extent downwards and outwards in withdrawing the instru¬ 
ment (Fig, 75(;). The extraction of the stone is then effected in the usual way. 
"This operation appears to me not to have received 
the attention from Surgeons in this country that it 
deserves. By being careful not to open the intestine, 
and to introduce the lithotome into the membranous 
portion of the canal, the arteries of the bulb are not ‘‘'of ri.«tete! 

endangered, and indeed the transverse and super¬ 
ficial arteries of the perimeum are also above and beyond the lino of incision. 
The prostate is divided equally on both sides 
in its greatest diameter; if the expansion of 
the lithotome be carefully guarded, there is 
no danger of going beyond the limits of that 
organ, or of wounding the internal pudic 

arteries (Fig. 757) and the interior of the / 

bladder is reached by the most direct and the 
readiest passage. In withdrawing the litho- 

tome, the handle must be well depressed, and > 

great care must be taken that the instrument - 

be kept securely in the mesial line, so that m' ' ' ' 3 ^' 

the section may not be made more freely in ' . . . 

J.I. iC Ai- Kk. 757.~-Liiie of InciKum m tli« JV<i«Uto 

one Bicte tnan the other. 3i Biiatcnii Luiiotomy, siiowms it« 

The operation has not been performed ”Arterj\'^ ^* 

with sufficient frequency in this countiT' for 

any reliable statistics as to the results. But Eve of Nashville has done it. 
In 78 cases of all ages, with a mortality of only 8. 






FiK. 7&7.~-Liiie of InciKion in tli« IVosUto 
ill Bilatcrnl Litliotomy, sluiivjn;; it« 
relation to tlic Bull) anti tiu; internal 
PuiUo Artery. , 
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MEDio-BiTiAT}5TUTj OpEHATiON.—Civiale lias recomnionded- a combination 
of the median and the bilateral operations of lithotomy, by which the chief 
objections to both are got rid of. This operation is best suited for the extrac¬ 
tion of large stones from the bladder ; for those calculi, in fact, which cannot 
be removed by the ordinary median operation without too great an amount of 
force, and consequent bruising or laceration of the parts. It is easy of execu¬ 
tion, seems likely to be attended by little risk of hajmerrhage, of urinary 
extravasation, or of pelvic inflammation, and opens the bladder at the part 
which is nearest the perineal surface. 

The operation may be peribrmed in the following manner.. The patient 
ha^nng been tied up, and a deeply grooved rectangular staff passed into the 
bladder, the urethra is opened at the membranous part with 
Q the edge of the knife turned upwards, as described in the median 

II operation (p. 7!)0) ; the double lithotomc is then slid along 

the staff' into the bladder, its concavity turned downwards, the 
■ m blades expanded to but a limited extent, and the prostate, or 
l)ilateral gorget (Fig. 758), invented by Dr. J. Wood, of 
M HL York, may be pushed along the staff, and the soft structures 

/.W . between it and the surface incised as it is withdrawn. If the 

/ • nil be not very large, the incision may be confined to one 

■I ’ 11' made with a probe-pointed bistoury. It will 

i B'. found that sufficient sptice is obtained by the perpendicular 

incision of the skin ; whilst the limited internal transverse cut 
removes that tension and resistance of the deeper structures, 
\M-V which in the ordinary median operation interfere seriously 
M M with the manipulation of the forceps and the extraction of the 
stone ; and, by the division of both sides of the prostate to a 
r ■ limited extent, abundance of space is obtained. More ex- 

1 I tended experience has shown, however, that the advantages 

I are rather theoretical than practical, and that its performance 
^ _ in this country has been attended by unsatisfactory results 

luiatenii Goi^etr two of the principal dangers being wound of the rectum, and 
,. tearing through the sphincter. 

Many other modifications of the median and the bilateral operations have 
been practised by varying the direction of the external incision, and by making 
the internal one on one or both sides of the prostate, or by notching this 
structure in various directions. 

Hian OR Suprapubic Operatiox.— Although the median and lateral 
operations for lithotomy are perhaps the safest for the extraction of stones of 
small or moderate size, yet there can be no doubt that their results are 
extremely unfavourable when the calculus exceeds a certain magnitude ; 
and in these circumstances it may be deemed expedient to perform the “ high 
operation ” in preference to thepa. It is fortunate, however, that large calculi 
are comparatively rarely met with, and will doubtless become more rare, as the 
diagnosis of stone can now be made at a very early period of the existence of 
the calculus, and as the treatment is now generally preventive. Thus, of the 
703 Norwich cases, that form the basis of Crosse’s tables, and indeed of our 
chief information on these points, 529 were under 1 ounce in weight; 119 


Fig. 7o8. - \Vo<n]*.s 
Uilatenvl Goi’get. 
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weighed from 1 to 2 ounces ; 35 Irom 2 to 3 ; 11 from 3 to 4 ; 5 from 4 to 
5 ; and only 4 were above this size. Hence, if we confine the high operation to 
those instances in which the calculus is above such a size as will readily admit 
of extraction through the perinajum, we shall seldom have occasion to perform 
it; yet instances occasionally occur in which no other method of extracting 
the calculus presents itselt*. Thus, by this method, Uytterhoeven succeeded in 
extracting a calculus, of which he has kindly given me a cast, which measured 
lOi inches in one circumference, and 12^ in the other. It was perfectly 
moulded to the shape of the inside of the bladder, and clearly could not have 
been removed by any incisions through the perinaeum, as the outlet fvould 
have been insufficient for its extraction. The patient survived the operation 
•eight days. 

But not only may the high operation be required on account of the size of 
the calculus ; it may be rendered necessary by other conditions, such as the 
existence of so much rigidity about the hips in consequence of rheumatic 
disease, as would prevent the proper exposure of the perinmum ; or by that 
region being the seat of disease which would interfere with any operation 
being practised through it; or the pelvic outlets may be so contracted _by 
rickets as to prevent the possibih'ty of the extraction of a stone through them 
by any of the perineal operations. 

0}ieraiion .—The high operation consists in making an incision through the 
abdominal wall, above the pubes, and opening the anterior part of the bladder 
underneath the reflexion of the peritoneum that passes upwards from its 
superior fundus. 

In performing this operation, it is necessary that means should be taken 
to raise up the fundus of the bladder, so that it may project above the 
pubes, and thus admit of being safely opeiied. With this view various con¬ 
trivances have been invented, such as catheters containing sliding stylets, 
which can be pushed through the bladder when that viscus is exposed. These 
instruments, though ingenious, are not necessary ; for the end of an ordinary 
catheter introduced through the urethra, and mside to project above the pubes, 
will ser\'o as a sufficient guide. 

The bladder having been slowly but fully injected with tepid water, so that 
it may arise above the pubes, an incision, about three inches in length, is to be 
■carried from the pubes directly upwards in the mesial line. The pyramidales 
are then to be cut across near their origin, the linea alba exposed, cautiously 
•opened near the pubes, and divided upwards some little way. The peri¬ 
toneum must next bo pushed back, and the dissection carefully carried 
through the areolar tissue above the bone, until the instrument previously 
inti'oduced can be felt through the bladder, when, if it contain a sliding and 
pointed stylet, this may be pushed through the coats of the bladder ; if not, 
an incision must be made down upon it, and the aperture in the organ 
enlarged downwards towards the neck of the bladder by means of a probe- 
pointed bistoury, so as to admit the Augers. The forceps must then be 
introduced, and the calculus extracted. 

After the operation, there will always be risk of the occurrence of urinary 
infiltration into the areolar tissue around the margins of the .wound. In 
order to prevent this, the older Surgeons kept the bladder empty by making 
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incisions through the perinseum into the membranous portion of the urethra 
or neck of the bladder, thus complicating seriously the operation 5 but this- 
accident may best :be prevented by introducing a gum elastic catheter into 
the urethra, and leaving it there for a few days until consolidation has 
taken place and the wound shows a disposition to close, pressure being at- 
the same time kept up on the lips of the incision. 

Another cause of danger in this operation is wounding the peritoneum,. 
Avhich may occur in consequence of the contracted state of the bladder causing 
it to lie low in the pehds, and thus preventing the proper introduction of 
instruments to carry it up above the pultes. 

Dulles ""finds that the suprapubic is far less favourable than the lateral in 
its results for calculi below gj. in weight. For those between and 
there is little difference, whilst for calculi above sij., it is far more favour¬ 
able. He states that, of a gross total of 465 cases of the suprapubic 
operation, in both sexes there had been 135 deaths, or a mortality of 1 in 
.3*44 ; the mortality being about 1 in 8 in males, against 1 in 8*2 in 
females. This high rate of mortality may to a certain extent be accomited 
for by the fact that the patients subjected to suprapubic fithotomy were on an 
average one-third older, and the stones four and a half times heavier, than in 
the cases subjected to the lateral operation. Dulles gives a table of 43 cases 
operated on by American Surgeons, of which 14 died, or as nearly as possible 
1 in 3. This agrees with the statistics previously published by Humphry, 
who collected 104 cases in which this operation, had been performed ; of these 
31 proved fatal, chiefly from peritonitis and urinary infiltration—the mortality 
amounted consequently to 1 in 8 ^ ; and Souberbielle, one of the greatest 
modem advocates of this operation, lost 1 patient in 3. The general result, 
therefore, is not very satisfectory ; though, as in many instances the operation 
was performed in cases in which the lateral method was not applicable on 
account of the size of the stone, we cannot with justice compare the two pro¬ 
cedures in regard to the mortality attending them.- 
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CHAPTER LXIX: 

—t— .• 

URINARY CALCULUS (conimmd). 


LIIHOTBIOfY. 

The operation of lUtliotritir, by AVhicb the stone is crashed in the bladder 
and the pulverised fragments are expelled or extracted through the urethra, is 
of modern, and indeed of very recent invention ; for, notwithstanding that 
various rude and incomplete attempts may at'different times have been made 
with this view, it was not imtil about the year 1818 or 1820 that the subject; 
began to attract serious attention : and to the French Surgehns is undoubtedly' 
due the great merit of having not only introduced but perfected this operation. 
About this time Civiale, followed by Amussat, Leroy, and others, began con¬ 
structing instruments, which, though very imperfect, yet were sufficient to 
break down a calculus in t]^e bladder. This was publicly done by Civiale in 
1822. From this period the system made rapid progress and the successive 
improvements made by the Surgeons whose names have just been mentioned, 
together with the ingenious mechanical adaptations introduced by Weiss, 
Heurteloup, Costello, and Charri^re, enabled Surgeons to attack the stone with 
certainty and effect. It is principally due to the labours of Civiale in France, 
and of Brodie and Weiss in this country, that the system has been brought to 
its present state of perfection; whilst the practice of lithotrity has been 
largely adopted and urged upon the Profession by Sir W. Fergusson, iPoulson, 
Sir H. Thompson, and many other Surgeons. To Sir lleimy Thompson more 
especially, the Profession is indebted for having laid down with precision those 
rules by which the operation may be performed with as much simplicity as 
safety. 

For the safe and proper performance of this operation, the Surgeon must 
not only be acquainted with the general principles on ■which it is undertaken, 
but he must be ,thoroughly converstmt with the more minute ffetails in the 
construction and the manipulation of the instruments employed, as well as 
with the state of evitoty part of the urinary organs. It is impossible for 
any Surgeon who wishes to practise lithotrity successfully, to devote too much 
time and attention to these points of detail. 

Insteuments. —The instruments required for lithotrity are the following. 

An ordinary sound with a short beak is required to examine the condition 
of the bladder. The steel sound should be hollow, so that the bladder may, if 
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necessary, be injected through it after or during sounding, without the neces¬ 
sity of changing the instrument (Fig. 759). This will be found of much 
service in the later stages of the operation for detecting small ftagments, 

A brass syringe^ with rings, and having a large piston rodj so ^at it may 
work easily, should be at hand, and admit of adaptation to-the hollow 
sound. 

The Surgeon shpuld also be provided with silver catheters of three different 
kinds ; one witli lateral eyes, another with a large eye in the convexity, 

and a third with a Jarge eye in the concavity near the point (Figs. 773, 774, 
775) ; all having an^lilafetic gum bougie fitted to the interior, instead of a 
stylet, to clear out the' fragments (Fig. 77(>). These should also fit to the 
syringe. 

The instrument for breaking the stone consists of a lithotrite, as 
represented in the annexed cuts’ (Figs.' 760, 765, 766) ; or a similar 
instrument worked by a rack and pinion Is employed by Fergusson. The 
lithotrite must be made' of well-tempered steel; and should be tested 
by being made to crush a piece of sandstone grit, of about the size of a 
walnut. It should be pf as full a size as the urethra wiU readily admit; 
it must have the male blade well serrated, and the female or under blade 
open at the beak, with an oval aperture, through which the detritus of the 
crushed stone is forced, and thus any entanglement of it between the blades 
is prevented (Fig', 760). 

Th^ object of this open-bladed lithotrite is to break the larger and harder 
stones into pieces; but it is not intended to pulverise smaller calculi and 
fragments. 



Fig. 769.-^Lithoineter Bound for measuring Stone. It is hollow, so that the bladder can be emiitied 

and injected through it. 

The lithotrite should be cut o^t of a bar of solid steel, and not, as is the case 
with some instruments, made of a plate of this metal, turned up atdhe edges ; 
as such an one possesses too little strength to be used with safety on large and 



FI*. 760,— Weiss’s ThHinb.acrew Litliotrite for breal{ln|[ tiie Stone. 


h^*Ci«lculi. Those cut out of a bar of metal have an external blade, having 
» grooved shape, as in Fig. 764. In this, the male or internal branch, cut to fit 
aceurately (Fig. 768), slides smoothly, the .whole instrument possee^ng an 









PREPARATION OF PATIENT FOR LITHOTRITY. 


Mg. 76i 


Fig. 763. 


amount of length and power that no cafeMus can resist. The bent-up instru¬ 
ment is composed of an outer tube 
of metal, as represented in its transverse 
section (F^. 76'2), in viddch the internal 
bladi9i5fil^:5ess accurately (Fig. 761), and 
which possesses less strength, especially 

at the elbow, than the hthotrite cut vig. -ei. Fig.roa. 

out of the solid. The scoop may, 
however, be constructed of bent metal 

Civiale’s lithotrite, such as is repre- A :• ’ 

sented in Fig. 765, has almost ij^enious _ m 

double action, enabling the Spi^eon to ■ 

work it either by the hand or by a ' ’ Mg. 763. * . Fig. 764. 

screw. In this instrument, there is no sections of Litiiotritos. 

fenestra in the female blade,^ It is, of 

two kinds. In onei the male blade is much narrower than the female ; in the 
other, it is nearly as broad. The first kind is useful in crushing through 
moderate-sized stones ; the second kind, with the broad male blade, is used 


Fig. 764. 


Sections of Litliotritcs. 



Fig. 703.-■ Civiale’s liitlioti'itc for Cnisliiiig Fivigiiients. 

in completely crushing up. and removing the detritus of small calcioli, -and 
the large fragments into which a stone has been broken by the open-bladed 
lithotrite. 

Weiss and Thompson’s lithotrite (Fig. 766) somewhat resembles Oiviale’s in 


Fig. 760.—Weiss and Tlioiiiiison's fiiijiroved Irithotrite. 


its action, but is more handy. It is made trith a fenestrated female blade for 
breaking the stone, or w'ith a scoop for crushing fragments. 

PiysPABAHOif W THE Patieot. —Before proceeding to' the operation of 
litholrity, it is ne%6sary that the patient's constitution should, be carefully 
attended tar^j t^ bowels should be freely opened, and the condition of the 
digestive orgai|||i^ttte^d, and, more especially, all local irritability about the 
urinary organs Irould be subdued by ordinary medical treatment. This is even 
of much greater importance in lithotrity. than in lithotomy. In hthotrity, we 
must always expect that any existing irritation or inflammation of the, bladder 
will be increased by the necessary introduction of instruments, and by the 
presence of sharp fragments of Oalculus in the bladder, and their passage idong 







8 x0 


UBINABT CALCULUS. 


the urethra ; but in lithotomy all source of irritation is at once removed by the 
extraction of the stone. The condition of the urinary organs must be very 
carefully exaoiined : and, if these be diseased, it will probably be requisite to 
abandon the operation. 

In a subsequent part of this Chapter, when we come to the comparison of 
lithotomy and lithotrity, we shall examine the con(|ltions which either indicate 
or negative the performance of the latter operation. At present, we will 
suppose a case in which the Surgeon may have recourse to lithotrity with every 
prospect of readily and permanently filing the patient of his calculus ; one in 
which the calculus is of moderate size, single, and not too hard ; the urinary 
organs healthy, and not over sensitive ; and the patient an adult, but not too 
aged. In performing the operation in such a case, but little preparatory treat¬ 
ment is required ; though it is well to keep the patient quiet for a few days, 
and to regulate his bowels before anything is done. Should the patient’s health 
not be in a satisfactory state, or should his urinary organs be irritable, he must 
be treated on ordinary medical principles until his health be sufficiently restored 
for the Surgeon safely to undertake an operation. Should the patient be 
nervous about the use of instruments, or should the urethra be irritable, a 
large sound maybe passed every second day, so as to accustom the patient and 
.the parts to the use and contact of instruments. 

Use of Aij^sthetics. —Much dilFcrencc of opinion exists as to the ad^isa- 
. bility of employing chloroform in lithotrity. It has been objected to its use 
that the sensations of the patient are an useful guide to the Surgeon in his. 
manipulations ; and that, if these be annihilated by ansestheties, injury may be 
done by the lithotrite nipping or otherwise bruising the mucous membrane. 
But this objection is not tenable. It is the sensations of the Surgeon, and not 
those of the patient, that constitute a valuable guide ; although in the majority 
of cases lithotrity, when properly performed, is almost a painless procedure. 
Yet cases not unfrequently occur in which tbe patient can with difficulty support 
the necessary manipulations, and in which, either from nervousness or irom 
irritability of the bladder, he ejects his urine on the introduction of the lithotrite,. 
or even does not allow his bladder to be duly distended by injection. In such 
cases chloroform is of inestimable service ; and many patients when anaes¬ 
thetised can be safely subjected to lithotrity, who could not suffer the operation 
under other circumstances. 

Opebation. —The operation of lithotrity may be divided into three st^es : 
1. The Introduction of the Instrument. 2. The Search for and Seizure of the 
Stone. 8. The Crushing of the-Stone. 

li Xttirodnotiott ®f the Xdthotrite. —Lithotrity may most conveniently 
be perfoimed with the patient lying «m his back either upon a hard mattress, 
or on a^eoxioh or table, ^.the patient be very stout, or the’prostate enlarged, 
the pelvis nmy be raisefl a pillow, so ja to allow the stone to roll up on 
the posterior surfece of the bladder. The ScB^eon, standing on the right side 
of the patient, carefiilly inixdduces the hoQpw sound, or catheter, and draws 
off the urine ; he then slowly and very cautioxMly, injects the bladder, by means 
of the brass syringe, with ffiom four to six ounces of tepid water. The use of 
dcawii^ off the nrine is to make sure of* the bladder holding the proper 
<qaatdiity of fluid when it is afberwturds injected; and the object in injecting it. 
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is to distend it with fluid to such an extent as to prevent the mucous membrane 
from being seized in the graap of the lithotrite, or injured by the splintering of 
the stone. The instrument is then withdrawn, after the situation of the stone 
has been detected by it, and 
the lithotrite is introduced. 

Should tlie patient be able to 

hold enough urine to prot^t , ' / 

his bladder from the action of ' /1 

the lithotrite or the fragments, ' lli^( ■ 

the injection may be dispensed 

at once be used. As this is || Jwjr 

straight, with a shai-p elbow '|| 

near the beak, some little skill 51 

is required in passing it. In 

doing this the Surgeon must / ill ' 

keep his eye upon the short ; 
curved beak of the instrument, ! 

the direction and position of i .-- 

which must be constantly ob- . W 

served or rather judged of; [/ 

and especial care must be I 

taken, in carrying it undcr-the ^ ^-- 

pubes, not to injure the 707 .—introduction of tlie Lithotrite. 

urethra by pushing the beak 

of the lithotrite forwards too suddenly, instead of winding it, as it were, 
under the arch of that bone. The instrument should first be introduced 
nearly parallel to the abdomen, the penis being held between the left fore 
and middle fingers, and drawn over it. As the lithotrite passes dowm, it 
must be gradually raised to the perpendicular position ; and as its curve 
passes under the pubes,, the handle should .be depressed betw'een the thighs- 
(Fig. 767). The direction of the curve is the thing to bear in mind ; and 
the position of the handle must be varied in accordance with the course 
which this takes. The lithotrite should be well greased with olive oil, so that 
the branch and screw may work smoothly. Lard or ointment should not be 
used for this purpose, as it is apt to clog, and to entangle gritty bits of 
calculus. 


.f 


S'-ig 707.—Introduction of tlie Lithotrite. 


2. Seurare of the Stone. —^The next point is to seize the stone, which will 
generally be found iu the situation where its presence waa detected during the 
sounding of the.bladder. If laige, the stone will probably Jie low, near the 
neck of the bladdar j^Jf .small, it is most fi^uently n\et wi& at the right side, 
or at the, inferior it be situated in adejiression in this region, 

it may most readily by* introducing a finger into the rectum, and 

raising up the lower |MJrt of the blidder ; or,-better still, by raising the pelvis 
on a hard pfllo^, and so causing the stone to roll up on the posterior surface. 
Brodie strongly advises that the lithotrite should never be used as a sound to 
ascertain the posirion of the stone ; if this be done, tbs patient suffers pain, 
the bladder is irritated, the urine fe expelled, and the stone not readily 
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seized. In seizing the calculus, a good deal of tact is required. There are 
two ways of seizing the stone. Brodie recommends that it should be done by 
pushing the female blade of the lithotrite against the inferior fundus of the 
bladder, pressing gently down with it so as to make a conical depression in 
this situation, and then inclining the beak towards the stone, drawing back 
-the male blade with the thumb (Fig. 768) ; with a slight shake or jerk, the 



Fig. 708. -Brtwlie’i Motlipd of Seizing tlie Stone. 

Surgeon then tries to get the calculus between the blades, at the same time 
that the male branch is being pushed forwards to seize it. In this nmnoeuvre 
the female blade shoidd be moved as little as possible, but the stone must be 
seized by pressing the thumb upon the half-circle of steel fixed on the male 
branch. In this way the stone may oftjpn be seized at the first attempt, but in 
other cases it is not grasped until after several efforts have been made to fix it; 
-the calculus, especially if round, slipping away from between the blades of the 
instrument, and being merely scraped by them. Cmale adopted another 



Fig. 760.—Civiale’s M etbod of Seizing the St(^e behind tlie Prostate. ’ 

• h' 

procedure (Fig. 769). In passing the lithotrite,^ he felt where the stone lay 
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lie then very gently turned the beak of the instrument towards the opposito 
side of the bladder, opened the blades, and then, turning them over towards 
the stone, seized it between the open blades. In these manoeuvres, all rough 
handling must be most carefully avoided, and the instrument should be turned 
about as little as possible. It is far safer'to desist in the operation, if there be 
any difficulty in seizing the stone, than to persevere in repeated and fruitless 
attempts, by which the bladder may be severely injured and inflamed. Rather 
than do this, the patient should be allowed to get up and move about for a few 
minutes, when the position of the stone may be so far altered that it will admit 
of being seized. ^ 

3. Breaking the Stone. —When the stone has been seized, it is gently 
raised in the grasp of the lithotrite, so as to be placed about the middle of the 
bladder, and it is then crushed. The irnportant step of the operation, like all 
the others, requires to be deliberately and carefully done (Fig. 770). If Civiale’s 
improved lithotrite be used, the stone, if small, may often readily be crushed 
by the pressure of the hand alone without the action of the screw (Fig. 771). 
If the ordinary lithotrite be employed, the breaking should not be cflected by 




Fig. 771.—Position of Hand in using Civialo’s Idthotrito. 



Fig. 772.—I’osltion of Hands in luting Tlivunb-Sorew Lithotrite. 


suddenly and forcibly screwing up the instrument, 
but the screw should be gradually worked, by a scries 
of short and sharp turns, so ns to, oenstitute almost 
percussive movements (Fig. 772)^ fcMfl way the cal¬ 
culus is genera% lliade. to Sown, rather than 

to fly asundw i ish it^eld^ the screw must be 
worked tightly 11^0., The blades of the instrument 
may then be opened again, a fragment of the broken 
calculus seized and crushed in the same way as before ; 


disint^ation of the stone is in a great 
Stone, ' measure effected and sometimes completed at one sitting. 

, It in of the greatest moment, however, that too much 

time be not consumed at one sitting. ISTothing is more dangerous than the 
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long-continued contact of instruments vrith the interior of the bladder ; 
in this way great irritability, or an atonic condition of this organ, 
terminating in low cystitis and pymmia, is apt to be produced, and death 
may thus result. The shorter the sittings, the more likely will the case be 
to do well. The jSrst sitting should not exceed four minutes, and the subse¬ 
quent ones be sis short as possible. In the repetition of the sittings, the Sur- 
.geon must be guided by the effect produced on the stone and on the bladder. 
The calculus may be entiinly destroyed in one sitting, but most commonly from 
-three to five or six are required ; these should, if possible, be conducted at in¬ 
tervals of three or four days, though this must depend upon the amomit of 
irritation induced by them. * 

At ’ the first sitting, it is sufficient to break up the stone; the frag- 
.mtents being left to be dealt wth subsequently. This sitting is by far 
the most important of all; it should not occupy more than about a very 
few minutes. After the stone has been broken up, the patient should 
be made to lie in bed on his back for about twenty-four hours, be kept 
warm, and be plentifully supplied with diluents. He should pass water 
■in an urinal, and not be allowed to stand up or to lean forward, lest the 
fragments fall against or become fixed in the neck of the bladder, where they 
may produce great irritation and distress. Much of the success of lithotrity 
will depend upon the gentleness with which the proceedings are conductefi 
during the first sitting, and the care with which the patient is managed for a 
-day or two subsequently. 

Before withdrawing the lithotrite, the Surgeon must be careful to see, by the 
scale on the handle, that the male blade is well home. If this be not the case, 
and the instrument be enlarged by any fragments or detritus being entangled 
between the blades, laceration of the neck of the bladder or urethra might 
•occur in attempting to withdraw it. 

After the stone has been broken, little detritus wdll usually escape during 
ihe first twenty-four hours ; but after this it is expelled, in some cases in con¬ 
siderable quantity, each time the urine is passed. In others, it does not escape 
so readily ; and then the Surgeon requires to introduce Civiale’s instrument 
(Pig. 765), by which he can seize the smaller fragments, crush them, and, 
screwing the instrument home, extract the beak filled with detritus. In using 
this instrunient, however, cmre must be taken not to get hold of too larg^ a 
fragment; for in breaking this up* whether by the hand pr screw, the beak may 
be clogged with., the detritus in such a way that it does not rea^y close, and 
th$n there , may be considerable difficulty in withdrawing it. Should this 
aocid<mt occur, the scoop may be emptied by passing its beak back into the 
bladdeir# tt^^ing sharply uj<m the instrument, and pioving the male branch 
to and fro. In erasing' fragments behind the prostate, Civiale turned 
the concave part of the beak downwards, and seized titp fragment this position 
(Pig. 769). In doing this, however, great care most be taken hot to pip the 
mucous membrane of the bladder. 

There is a difference in the practice of Soigeons with respect to washing 
out the bladder. Thompson very usually does not do so ; oth^ Surgeons 
wash out the bladd«p after eakffi sitting, except the‘first, with tepid water. The 
most convenient instrument for this purpose is a frill-sized silver catheter. 
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nearly straight, and having a large eye in its concavity (Fig. 774). This 
acts as a scoop, and will bring away 
large quantities of fragments that 
will not readily escape through a 
catheter with lateral eyes, or that has 
an opening at its convexity. For 
bringing away the finer^detritus, when 
mixed with mucus, a double current 
catheter is useful. In using the 
latter instrument, the point of which 
should be directed towards the in¬ 
ferior fundus, a considerable quantity 
of water may sometimes with advantage 
be pumped through the bladder by 
adapting a flute-valve syringe or elastic 
bottle to it. 

Clover has invented a most ingenious 
and simple instrument (Fig. 776), for 
washing out the bladder. It is cs- Liuiotrity catiieters. 

peciafly useful in the latter stages of fik. m.— Bye* at Brtremity. 

the operation, and more particularly . Fig 776.^Eye in convex%. 

in clearing the organ of the last fragment. 

The interval between the sittings will vary according-to the effect produced. 
If all go well, the second sitting may usually take place about five or six 
days after, the first, and they may then be repeated at intervals of firom 
three to four days; each sitting should be short—not exceeding five 
to eight minutes. When the Surgeon believes that the bladder has been 
emptied of all fragments and detritus, exploration must be made. This 

last act of the operation is necessarily one of £he greatest importance, as on 
the precision with which it is conducted depends in a great degree the 
future immunity of the patient from a recurrence of the disease 5 any frag¬ 
ment, however minute, that is left behind necessarily constituting the nucleus 
of a further calculus. 

The exploration is best conducted by means of a small lithotrite, the 
bladder containing but a moderate quantity of urine. The whole of the in¬ 
terior, but especially the part behind tte prostate, should be carefully 
•explored ; ^pnd if any fragment,be found it must be crushed, and the defritiw 
•extracted. Civiale employed the “ trilobe,” allowing the urine slowly to trickle 
out through the shaft of the instrument, at the time when he drew and closed 
the blades over the floor of the bladder, by pushing tl» tnbtdar «hn.nlr over 
them. As a ineasii^ of ,^ad!ditional safdt^^M^ explorat^n' should be repeated 
after the lapse of a weet or two, and the bidder be wdl washed out after each 
procedure. ,, 

Dnrhig th^^Whole o# the treatment, it is necessary to adipt means to alhiy 
irritation. With this view the patient should be in bed, or on a couch; 
a moderate diet'only should be allowed, plenty of demulcent drinks given, 
such as barl^-water, soda-water, or milk; and opiates or henbane, if necessazy, 
should be aiWnistered. 




i6 URINARY CALCULUS. 

The amount of irritation of the bladder developed after lithotrity will vary 
greatly in diiferent cases. In some, where the stone, w'hen unbroken, has 
excited much pain and irritability of the organ, the sufferings are at once 
lessened by its being broken up. It is difficult to account for this, except on 
the supposition that the fragments, being spread over a wider surface than the 
unbroken calculus, press less directly on any one part, and so produce less local 
irritation. More frequently, however, the crushed stone produces much greater 
irritation than the unbroken one. In this respect, however, much will depend 



i’ig. 77C. - Clover’s l^itliotritic Iiijeetiou-Ai>pnratn«- 1- EKtstic Stylet for Ijithotrity Catheter. 2, 3, 4, 5. 
Lithotrity Catheters with largo eyes at eud or iu (Utforeut sides, to l)e used with or witliout the Injection 
Annamtus. 


upon tiie care that is taken a jto the operation. If the patient be kept lying on 
his back, if diluents be fredy^ven, and opiate and belladonna rectal injections 
used, the irritation from tiiis source will be materially lessened. But if the 
patient be allowed to walk about, and to pass urine standing up or leaning for¬ 
wards, some of tlie fragments may be driven into the neck of the bladder, or 
oven the deeper part of the urethra, producing there the most intense and 
painful strangury. When this unfortunate accident occurs, the patient will 
Iiass urine«every half-hour or oftener, squeezing out a few drops, writhing, and 
perhaps screaming with the agony he suffers, as the vesical neck contracts on 
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the ragged fragments; his pulse will become quick, his dcin hot and perspiring, 
his tongue dry, the urine scanty, high-coloured, and perhaps more irritating; 
and unless relief be speedily given, nervous exhaustion will set in, and death 
ensue. In such unfavourable circumstances no time is to be lost. The patient 
should be anaesthetised, the bladder injected with weak belladonna solution, the 
lithotrity-scoop introduced, the fragments broken up as completely as possible, 
and detritus taken away or washed out. No other means than this, or litho¬ 
tomy, will save the patient ; and nothing is more remarkable than to witness 
the immense relief that the patient derives when the large angular fragments 
are broken up into detritus. 

Accidents in Lithotrity. —In considering the accidents in lithofcrity, I 
put out of consideration those that may arise from the Surgeon acting care¬ 
lessly, or with improper force, and thus occasioning laceration of the m'ethra, 
or injury to the coats of the bladder ; so also accidents occurring from the 
bending or breaking of the instruments will scarcely happen, if these have 
been properly tested on a piece of sandstone grit before being employed in the 
bladder. 

Impa ction o f Angpilar Fra^pnents of Stone in the Uretlua. —This is 
a most dangerous and paThful accident, and not only occasions great local irri¬ 
tation, ending perhaps in cystitis or abscess, but may give rise to severe rigors 
and nervous prostration. It most commonly arises either from the Surgeon 
attempting to do too much at the first sitting, or from the patient moving 
about too much, or straining to pass urine after the stone has been broken. The 
fragments are especially apt to lodge in the prostatic urethra, or about the bulb, 
and there give rise to a very great degree of irritation, and even of fatal mis¬ 
chief, producing great constitutional disturbance of an irritative and asthenic 
type. When the pieces are impacted low down in the urethra, it is absolutely 
necessary to remove them from the canal as speedily as possible, lest the consti¬ 
tutional disturbance occasioned by them prove fatal to the patient. This may 
be done in various ways. Most frequently, they may be pushed back into the 
bladder, by passing a large catheter carefully down to them. The most con¬ 
venient instrument for this purpose is one that is open ended, so that the 
fragment may be received in the aperture at the end of the instrument, and 
BO pushed on before it. Through such a catheter as this a stream of water may 
be injected, and the fragment thus forced back. Should these manoemTes fail, 
it has been proposed to crush the fragments in the urethra with a small litho- 
trite (Fig. 777) ; but this plan is somewhat hazardous, as it is very difficult to 



avoid pinching up the mucous membrane of the canal with the bits of stone. 
The safest practice seems to be, either to extract them through the urethral 
or to cut them out through the perinsemm Extr^tion through the 
urethral orifice may be effected by the forceps .(Figs. 778, 779), or by Oiviale’s 
vpr., lu , 3« 
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ixistrument (Fig. 257, Vol. I.). Should these means fail, or should the fragment 
be very deeply seated, as in the membranous portion of the lu’ethra, and the 
local and constitutional irritation produced by it be so great as to threaten 



abscess or a fatal termination, the better plan would be to make an incision 
directly down upon it, and to remove it thi-ough the perinaeum by a median 



operation of Uthotomy. If such an operation as this be required, the 
Surgeon might possibly feel disposed to extend the incision a little, and empty 
the bladder of any remaining detritus by means of a scoop. 

The ClurQnic EnlArgemeut of the Prostate of old people complicates 
serioiwlx the. operation of lithqtrity, not only in rendering the introduction of 
instruments more difficult, but in offering an obstacle to the expulsion of the 
fragments. Enlarged prostate cannot, however, be considered to be by any 
means an insuperable bar to lithotrity ; as, after the stone has been crushed, 
the bladder may be emptied by means of the scoop, by Clover’s apparatus, or 
by Sir P. Crampton’s derice, which consists in exhausting the air from a pro¬ 
perly constructed bottle, fitted with a stop-cock, and then attaching this to a 
catheter previously introduced, and opening the stop-cock, when the pressure 
of the atmosphere drives the contents of the bladder, m’ine and grit, into the 
exhausted bottle. As a general rule, it is not desirable to turn the blades of 
the Hthotrite downwards, lest the floor of the bladder be injured. But in 
some cases in which a small stone is lodged, or fragments have fallen into a 
pouch behind the prostate, or in which the prostate is enlarged so as to form a 
bar which rises above the floor of the bladder, it will be impo^ible to 'seize the 
calculus or the fragment, unless this manoeuvre be adopted. In doing this, 
risk of injtxry will be materially lessened, if not altogether removed, by some¬ 
what depressing the handle of the lithotrite, and thus preventing all downward 
pressure of»the blades, which are gently opened and closed over the base of the 
bladder. 
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Dangers in Lithotbity. —The principal dangers in lithotrity arise from 
the state of the bladder and kidneys. They consist in the induction o f 
O ystitis of a lo w form, Antony of the Bladder, of Renal Irritation, or jpufche 
■occ urrence of ^aemia, with much constitutional disturbance of a low type. 

Cystitis may occur in consequence of the increased irritation to which the 
bladder is subjected. It sometimes occurs during .the earlier period of the 
operation, in consequence of the irritation of the bladder by large and angular 
fragments, and subsides at once when these are crushed up and pulverised. 
Should it continue, it speedily assumes a low form, and is apt to prove fatal 
by the induction of acute secondary inflammation of the kidneys or septi- 
ceemia; even if it do not do so, its continuance is an insuperable obstacle 
to the further crushing of the stone ; and in cases of this kind the best course 
that could be pursued will be, after getting the patient into as favourable a 
state as possible, to remove the fragments by lithotomy. 

Atony of the Bladder is one of the most dangerous conditions that can 
occur in lithotrity. This state of things happens usually in old people, in 
whom the urinary organs may appear to be in a peculiarly quiet and favour¬ 
able condition before the operation, the patient being able to hold his urine 
for six or eight hours, and to bear the injection of ten or twelve ounces of 
fluid. In these circumstances, the Surgeon should be upon his guard; for 
the danger of this condition is, that the bladder does not possess suflicient 
contractile power to expel the fragments. These consequently accumulate in 
the lower fundus, and irritate the raucous membrane, and thus the founda¬ 
tion may be laid for fatal cystitis, which in these cases always assumes a t 3 rphoid 
type. 

The atony of the bladder appears to arise partly from that natural want of 
expulsive power, which is not unfrequent in old people, and partly from a kind 
of paralysis of the organ, induced by the contact of the instruments, especially 
after long sittings, and by the pressure of the fragments, by which the bladder 
is, as it were, overpowered. Such patients usually die with severe constitu¬ 
tional depression, and with suppurative inflammation of the kidney. 

When atony of the bladder has come on, it is essential that the Surgeon 
should rid the patient of the fragments which he is unable to expel. This 
may sometimes be done by means of the scoop, assisted by washing out the 
bladder through the large-eyed catheter ; but the safer plan would probably 
be, to get the patient into as good a condition as possible, and then cut him. 
This I once did in an interesting case under my care at the Hospital; the 
patient, an old man, had been lithotrised by a Surgeon out of doors a few 
weeks before admission, but no fr^ments had passed; on sounding him, I 
found a moderate-sized calculus, with what appeared to. be a large mass of 
soft concretion, of the nature of which I was not aware until after its removal; 
the patient having concealed the fact of his having been lithotrised. On 
cutting him in the usual way, I removed a lithic acid calculus about as large 
as a pigeon’s egg, and a handful of fragments of another calculus of the 
same composition, which had been crusted over and matted together by phos- 
phatic deposit. The patient made a very good recovery. In such cases I 
should, in fhture, perform the median operation, and clear out the bladder 
with a scoop. 


3 o 2 
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Disease of the Kidneys is in Lithotrity as in all other operations on the 
urinary organs, the most common cause of danger and of death. The various 
forms of fatal Mdney-disease have been so fully described in Chapter LXVIL 
that I must refer the reader to it. 

Constitutional Disturbance. —Very considerable constitutional disturbance 
occasionally follows lithotrity. The patient is seized with severe and long- 
continued rigora, followed by profuse sweating, lasting for many hours. These 
serious symptoms are most apt to come on after the first sitting, and are ana¬ 
logous to those nen’ous% phenomena that are apt to follow upon the intro¬ 
duction of instruments in strictures, &c. They may pass off, leaving merely 
a temporary debility; or a typhoid state may set in ; the pulse becoming 
quick, feeble, and intermitting, the skin hot and dry, and the tongue brown. 
This condition is apt to prove fatal, either directly, or by intercurrent visceral 
mischief; it appears to arise in many cases from causes independent of the 
operation, or that are called into activity by the shock and slight constitu¬ 
tional disturbance induced by it. This is more especially apt to happen 
when there is latent disease of the kidneys. Indeed, there is no condition of 
system that is more directly antagonistic to the success of lithotrity than 
chronic disease of the kidneys. When this occurs to any considerable extent, 
with or without much albumen in the urine, casts of tubes and blood, the 
increased irritation induced by the operation wiU almost to a certainty prove 
fatal. In other instances, again, the fatal result is more directly dependent 
on the rmtation induced by the operation leading to the formation of abscess 
in the neighbourhood of the prostate, or around the neck of the bladder; 
and in other instances, again, on the supervention of unhealthy suppuration 
in some of the sacculi that are occasionally met with in this organ. From 
whatever cause arising, this condition is usually eventually fatal by the 
supervention of suppuration of the kidneys or septicaemia, and is un¬ 
doubtedly often predisposed to by the previous existence of chronic renal 
disease. 

The Treatment of this state of things should consist in the free adminis¬ 
tration of stimulants—brandy, ammonia, and ether—followed by a full dose of 
opiate, and abundant warm diluents. Especial care must be taken not to 
repeat the sitting for at least a week or ten days after the rigors have passed off. 

I'KRiNEAii Lithotrity.— After a stone has been broken up in the ordinary 
operation of lithotrity, it occasionally happens that the fragments become a 
source of so much irritation that the crushing operation has to be abandoned, 
and lithotomy is required, in order to relieve the patient. Again, during the 
operation of lithotomy, the operator may meet with so large a stone, that he 
cannot extract it with safety, and he then breaks it up in order to remove it in 
a fragmentary manner, or the stone may be so soft that it crumbles under the 
pressure of the forceps. These circumstances, familiar to all lithotomists, have 
led various Suigeons to recommend, as a formal operation, the breaking up of 
calculi before extraction, in order that the removal of the broken stone might 
be effected through a smaller incision than would be required for its 
extr^ioq^ if entire. Without going back to the records of ancient or even 
medieval surgery for illustrations of this operation, it suffices to say that 
in modem times such a procedure has been advocated by many distin- 
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guished Sargeoiis, more especially by Malgaigne, under the term of “ Litho- 
triptic Lithotomy.” 

Dolbeau has reduced to a formal operation, which he has described as 
Perineal Lithotrity,” those procedures which were formerly undertaken 
without any very definite rules. 

The operation itself is extremely simple. It consists of four stages ; 1. The ^ ^ 
making of an incision in the median line into the membranous portion of the Qt 
urethra on a grooved staff; 2. the slow and gradual dilatation of the neck of 
the bladder by means of a six-bladed “dilator 3. the introduction through'^*- 



Fiy. “80.—Perineal Litliotrity. Intiocluctioii of Dilator (Oollicaii). 


the dilated neck of the bladder of the “ lithoclast,” a powerful forceps for 
seizing and breaking up the stone ; and thTextraction of the fragments and 
pulverised stone by means of small forceps and the scoop. 

M. Dolbeau gives very minute directions for the proper performance of the 
various stages of the operation. They resolve themselves into the simple rules 
of a moderate external incision, very slow and methodical dilatation of the 
prostatic urethra, and A^esical neck, and complete “ fragmentation ” of the 
calculus. 

From our knowledge of what happens when a stone is accidentally broken 
by the crush of the forceps during an ordinary lithotomy operation, we 
should not entertain very sanguine views of the results of the same procedure 
when purposely performed. The delay in extracting the broken fragments 
is great—the bladder emptied of its urine contracts upon and is irritated 




822 


UEINARY CALCULUS. 


by them, and the uncertainty and difficulty of clearing away all fragments 
by means of forceps, scoop, and injections, are very considerable. The 
accident is one that is justly dreaded and guarded against as far as possible 
by the practical lithotomist. 

Results .—The results of perineal lithotrity do not either appear hitherto tO' 
have been very brilliant or even satisfactory. In thirty operations there were 
five deaths, which, considering that at least four of the patients were under 
twenty years of age, is fully as high as, if not higher, than what occurs in 
lateral lithotomy, and far exceeds that resulting from lithotrity. 

ApplicaUKtij .—When we compare perineal lithotrity with ordinary lithotrity, 
or lithotomy, whether lateral or median, it presents positive disadvantages in 
many cases, no advantage in others, and appears only to be applicable to a few 
exceptional instances. 

■ In cases ofismall or medium-sized calculi, the results of ordinary lithotrity 
are infinitely more satisfactory ; and no object can be gained by complicating 
this operation with an incision into the urethra. 

For ordinary calculi, too large for lithotrity, the lateral and median opera¬ 
tions offer fully as successful if not more successful results than those which 
have been obtained by. perineal lithotrity; and very few Surgeons would, 
when once they had seized the stone, trouble themselves to break it up before 
extracting it, or subject their patient to the delay in the operation that always 
occurs, even when the stone is accidentally broken after seizure—a delay oc¬ 
casioned by the prolonged manipulations which then become necessary, and 
which are not withcftit their own sj^cCial dangers. 

The only cases, indeed, in wliich I can conceive perineal lithotrity to be 
adopted by a Surgeon, are those in which he has to do with a very large soft 
phosphatic calculus. As such a stone almost inevitably crumbles down when 
seized before extraction, it might possibly be as well to convert into a step of a 
regular operation that occurrence which would otherwise happen as an accident 
in ordinary lithotomy. 

Should it become necessary, after ordinary lithotrity, to cut a patient for the 
speedy extraction of the fragments, Dolbeau’s method of dilating the neck of 
the bladder, and his small forceps, might be found useful. 


COMPABISON BBTWBEN LITHOTOMY AND LITHOTBITT. 

Lithotomy and lithotrity differ so entirely from one another in principle and 
detail, that it is useless to attempt to establish a comparison between ihe 
different steps of these two operations. It is, however, a question of the very 
first importance and interest to ascertain by which operation apatient’ean most 
safely have a calculus removed from his bladder. In determining this point, 
it is not only necessary to make a comparison between the general results of 
cases that have been subjected to the two procedures, but more especially to 
ascertain those circumstances that influence the result of each operation in 
particular cases—to determine, in fact, in what cases lithotomy, and in what 
lithotrity, holds out the best prospect to the patient. It is, I think, in the 
highest" degree unpractical to enter into a discussion as to which should be the 
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general method of treatment in cases of stone. That Surgeon diows his 
practical skill the best, who knows best which operation is the one most 
appropriate to the particular case before him, and who knows best how to 
apply the operation that he selects to the case to which it is applicable. Both 
operations have been reduced to great simplicity and certainty ; but neither 
should be exclusively practised. It is undoubtedly the duty of the Surgeon 
to make himself familiar with the practice of both, and to adopt that one 
which promises best in the particular instance u’ith which he has to do. In 
all cases in which it is practicable, and in all cases even in which the chances 
of the two operations are evenly balanced, lithotrity should as a matter of 
humanity be preferred to hthotomy. Probably about four-fifths of all cases 
of stone occurring in the adult are proper for lithotrity, and the proportion 
would bo much greater if the patients applied earlier for relief, or if, instead 
of being subjected to medical treatment, they were at once put under proper 
Surgical care, and the stone detected. 

Statistics. —The statistics cannot represent the true state of the question 
so far as a general comparison between the operations is concerned. For it 
must be borne in mind that those cases that are lithotrised have invariably 
been picked ; whilst lithotomy has been performed on almost all patients 
indiscriminately as they have presented themselves. For lithotrity to be suc¬ 
cessfully done, it is necessary that the stone be of moderate sizej and that t he 
urinai^organs be in a Imalthy state and free from imtatioBt: and this is the 
state in which most of the cases have been, in which crushing has been done. 
In lithotomy cases, on the other hand, the Surgeon has had to contend with 
all the difficulties of large or multiple calculi, diseased bladders, and bad con¬ 
stitutions, Hence, in comparing the statistics of the results of lithotrity with 
those of lithotomy, we compare the statistics of the results of operations per¬ 
formed under the most favourable circumstances on a series of selected cases, 
with those of cases taken indiscriminately and often presenting most unfavour¬ 
able conditions. 

Another cause of uncertainty with regard to the statistics of lithotrity has 
been this ; that up to a recent period those which we possessed were chiefly 
from a professed lithotritist, Civiale, the accuracy of which had been denied 
in a very decided and emphatic manner by many of the leading Surgeons in 
Paris, who had inquired fully into the matter; and the conclusions from 
which must necessarily be received with much hesitation in this country, 
where it is difficult to arrive at the real truth of the statements advanced on 
cither side. 

If we compare Ci\iale’s statistics of lithotrity with those of lithotomy, as 
practised by the most skilful Surgeons, Cheselden, Liston, and the Norwich 
operators, we should at once decide in favour of the crushing method; for 
Civiale states that out of 591 operations he had but 14 deaths, or 1 in 42’2 ; 
whilst, as we have seen, the most skilful lithotomists in this country, where 
the results of the cutting operation have been far more successful than else¬ 
where, can only boast of such a rate of mortality as 1 in 7*9, or at most in 10. 
But though the success is thus stated by Civiale to have been groat in his own 
cases, the accuracy of this statement has been denied by other French Surgeons, 
and it is certainly very different from what has occurred elsewhere. Thus of 
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162 cases operated npon by lithotrity by yarious Surgeons in Paris, Civiale 
states that death resulted in 88, and a cure in 100 instances; the results of the 
remaining cases being unknown, or the cures incomplete. In this country 
it is impossible to say, even approximately, what the average mortality after 
lithotrity has been ; but I believe there is a very general feeling that, in 
many of the London hospitals in which it has been performed, lithotrity has 
not been a very successful opemtion. The same remark appears to hol<Lgood 
with regard to the Parisian hospitals ; Malgaignc estimates the mortality from 
lithotrity in these institutions at 1 in 4, while he calculates that of private 
cases as 1 in 8. This difference between the results of this operation in 
hospital and in private practice can easily be accounted for by the difference in 
the constitutions of the patients, and by their applying for relief in private 
in a less advanced form of the disease than in hospital practice. We find that 
the same holds good with regard to the results of lithotomy. Thus, Coulson 
states that Dudley lost only 1 in 8 C of the private patients that he cut; 
Mettauer, 1 in 36J ; Martineau, 1 in 42 ; and Mott, 1 in 50. These results 
are fully as favourable as Civiale’s statistics of lithotrity, and show the 
influence which the constitution of the patient, and a proper selection of cases, 
may exercise upon the results of the cutting operation. The only statistics of 
lithotrity that we at present possess are those given by Brodie, Fergusson, 
Keith, and Thompson as the result of their practice. Brodie’s cases were 
almost entirely private ones ; and many occurred early, before the art Avas 
perfected, hence they are scarcely fairly applicable to the present day. He 
states that, out of 115 cases of lithotrity—not all, however, on different indi¬ 
viduals, the operation having been repeated more than once on several of the 
patients—^he lost 9. Of these, death Avas directly attributable to the operation 
in 5 instances ; and in the remaining 4, it was dependent on organic disease, 
brought into activity by the shock of the operation. Fergusson lost 12 out of 
109 cases, and Keith 7 out of 129. Thompson’s statistics show by far the 
most favourable results that have yet been obtained. He operated in 184 
consecutive cases, of which only 8 were under 30 years old, the mean age being 
61, the oldest 88, and in 46 cases 70 and upwards. The recoveries, excluding 
every kind of casualty, amounted to 98 per cenL No case was left unfinished; 
in no case was lithotomy required; and in 18 cases only was a second operation 
demanded. 

Lithotrity, as has already been stated, cannot be applied to «,11 cases of stone; 
in most that are unsuited to this operation, lithotomy may be done with 
success. In some cases, however, no operation can be practised, in consequence 
of serious disease of the genitals, bladder, or kidneys, or of some visceral mis¬ 
chief that would necessarily interfere Avith the performance of any capital 
operation. The necessity of seUctw^ cases of lithotrity is well instanced by a 
statement that Civiale has given Avith reference to this point. This dexteroqs 
lithotritist considered that, of 888 calculous patients Avho applied to him during 
a series of twenty years, only 548 were fit cases for lithotrity, and 290, or more 
than one-third, were not operated on by this method; of the last 822 cases 
included in this list, 241 were lithotrised, 1 in 8*6 being considered unfit for 
that opm^ation. Of the 91 cases not crushed, 28 were cut, and in 8 others 
lithotrity and lithotomy were combined. Of these 86 cases subjected to litho- 
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tomy, Civialc lost 18, or exactly one-half. These figures show that lithotrity 
cannot be considered the only operation for stone; but must, even in the 
hands of the most dexterous and successful practitioners, be in many instances 
replaced by the cutting operation. 

Selection of Opeuation : Lithotomy or Lithotrity. —The circum¬ 
stances that must chiefly determine the Surgeon in the selection of the 
particular operation to be performed are—1, The Age of the Patient; 2, the 
Size and' Character of the Stone ; and 8, the Condition of the Urinary 
Organs. 

1. Age. —^The age of a patient is an important element. As a general rule, 
it may be stated that at the middle and adYanCed periods of life lithotrity 48 
most successful; while^n eaiiy ages lithotomy is the preferable operation. In 
cEndrerTunder the age of puberty, the genito-urinary organs are undeveloped ; 
the urethra is small, and the bladder narrow. These conditions not only 
necessitate the employment of instruments specially constructed of reduced 
size, and render gicat care in their manipulation requisite, but the narrowness 
of the urethra is especially apt to render the expulsion of the fragments of the 
crushed stone extremely difficult, and to favour their impaction. If, in 
addition to this, wc bear in mind the great sensitiveness of the bladder in 
young children, and their restlessness under the repeated sittings which may 
be necessary, it can easily be understood that lithotrity is neither an easy nor 
a safe operation in them ; unless the calculus be so small—not larger than a 
cherry-stone—that it can be crushed and brought away at one sitting. Litho¬ 
tomy, on the other hand, is so successful an operation in children, that the 
Surgeon would gain nothing by substituting lithotrity for it. Thus, of 35 
children under 10, operated on by Chcsclden, only 1 died ; and of 58 children 
cut for stone at St. Thomas’s, but 1 case proved fatal; and the average mor¬ 
tality of lithotomy cases in children is not more than about 1 in 14. Guersant, 
at the Children’s Hospital in Paris, has performed lithotrity in children 40 
times—35 of the cases being in boys : of these, 7 died, and 3 at least of the 
others required to be afterwards subjected to lithotomy. Of the deaths, 4 
were caused by croup and scarlatina, and 3 were attributable to the operation. 
These results are anything but satisfactory when compared with those of 
lithotomy in children in this country, or even in Guersant’s own practice ; for, 
of 100 that he cut, 14 died. I think that the best and most experienced 
Surgeons are agreed in this, that, although lithotrity is practicable on boys, 
yet lithotomy, being much safer and far speedier, should be preferred to 
lithotrity in all patients under puberty, and in most under twenty years 
of age. • 

At vejy advanced periods of life, the irritable state of the urinary organs, 
the tendency to the supervention of low cystitis, and the enlarged state of the 
, prostate, are often such as to prevent the performance of lithotrity with any 
prospect of success. At the same time, the success of lithotrity in old age has 
been very great in the hands of some Surgeons. Thus, Segalas states that, of 
14 octogenarians whom he lithotrised, he did not lose one ; and of 27 septua¬ 
genarians, but two. Lithotomy, on the other hand, is very fatal in aged 
persons. 

It is at the middle period of life, or in persons who, though advanced in 
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years, preserve their powers unimpaired, that lithotrity is most generally 
applicable and is most successftil. 

2. Sise and Cluuraoter of tho Stone. —With regard to the sm of the 
stone, Surgeons generally recognise the fact,that a small stone is more favour¬ 
able to h'thotrity than a large one. All calculi below one inch in (hameter may 
b e cro shed. provided other circumstances are favourable, in regard to larger 
calculi, it is, as a general rule, not well to attempt to crush a stone that is 
above one inch and a half in diameter ; much, however, will depend on the 
composition and density of the calculus. The objections to lithotrity in any 
given case are, not that a large stone cannot be broken, because in most cases 
this can be done ; but that tho fragments may be so large, angular, and sharp, 
as to require separate crushing to enable them to pass ; that their quantity 
would be so great that the bladder would in all probability not be able to expel 
them ; or that their presence, and the necessary, operations for their disinte¬ 
gration and removal, would produce a dangerous amount of irritation. This 
is especially applicable to lithic acid concretions, giving a clear and ringing 
sound, the fragments of which do not disintegrate, but split up into sharp and 
angular spicula and scales. Oxalate of lime calculi, occurring chiefly in young 
people, comparatively rarely admit lithotrity, but, when crushed, break up very 
readily ; and, as there is usually a co-existing healthy state of the urinary 
organs, the cases have a favourable issue. R^^/iatic^ calculi, which are soft 
and friable, and do not yield angular fragments requiring repeated disinte¬ 
gration, may, even if of larger size than that mentioned, be broken up. 
Some of the French lithotrisers are in the habit of breaking up friable phos- 
phatic calculi of from fifteen to twenty lines in diameter. At the same time, 
the shattered state of system, and the irritable condition of the urinary organs 
accompanying phosphatic calculi, often counterbalance the advantage that 
would otherwise have been derived from the character of the stone. 

If there be several stones, the propriety of performing lithotrity will dejKjnd 
in a great degree upon the size of the calculi. If these be small—^not larger, 
perhaps, than small nuts, and not very numerous, the bladder being healthy— 
the operation may be performed with safety. I have removed successfully in 
a few sittings five or six calculi about half an inch in diameter. But if the 
calculi be larger than that, lithotrity is not a very successful procedure ; for, 
though each calculus may not be very large, yet the aggregate of the whole is 
considerable ; and, besides this, the calculi will each require a separate opera¬ 
tion, as it were, and may each contain a hard and possibly very resisting 
nucleus. Occasionally the bladder contains a large number of small pea¬ 
shaped calculi. These may be successfully broken up, an® washed out through 
a large-eyed catheter ; from 50 to 100 separate ones may be thus removed. 
Sometimes, a calculus, after having been broken up into several fi*agments, 
has been left in the bladder, each fragment forming tke nucleus for a new 
stone. Such cases are usually most successfully cut; but in favourable cir¬ 
cumstances as to the condition of the urinary organs, they may be subjected 
to lithotrity. 

S. !l!^e Conditioaui of the XTrinary Orgaaui that influence the pro¬ 
priety of performing lithotrity or lithotomy have reference to the state of the 
kidneys, the bladder, the urethra, and the prostate. 
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As a general rule, it may be stated that, the greater the irritability and 
inflammatory tendency of the urinary organs, the less successful will lithotrity 
be. The repeated introduction of instruments, however carefully and sMlfolly 
conducted 5 the presence of fra^ents of calculus, and their tendency to 
impaction or entanglement in the urethra, necessarily dispose to inflammation, 
even in the most favourable cases, and very readily excite it, if there be any 
tendency to such action existing in the parts. If, however, the stone be small, 
or of moderate size, and friable ; the bladder healthy, and of good contractile 
power ; the urethra capacious ; and the patient of sound constitution and quiet 
temperament, the stone may often be broken up and the fragments expelled 
with coibparatively little suffering. In fact, in such a combination of favour¬ 
able circumstances, lithotrity ought unquestionably to be preferred., 

If, however, the bladder be very irritable, or if the patient’s constitution bo 
an excitable one^ so that he does not well bear the introduction of instru¬ 
ments ; more particularly if it be found that this local and constitutional 
sensitiveness, instead of being blunted by the methodical introduction of 
sounds or bougies, is rather increased thereby ; and especially if the stone be 
of such size that several sittings would be required—^lithotomy should be 
employed. 

The existence of organic disease, however, about the urinary organs, con¬ 
stitutes the greatest obstacle to lithotrity ; and, when extensive, must form a 
complete bar to the performance of that operation. It is not easy, however, 
to determine the amount of local disease that should thus be held to contra¬ 
indicate lithotrity. On this point the opinions of Surgeons differ much ; and 
it is particularly in the management of these cases that the advantage of the 
tact and dexterity in the use of the crushing instruments, which habit can 
alone give, is well exemplified. 

The condition of the hidmijs merits special attention. If these organs bo 
diseased, as indicated by the presence of casts of tubes, or of a considerable 
quantity of albumen in the urine, or in any other way, the performance of a 
series of operations in the bladder would be likely materially to increase the 
mischief in them, and consequently ought not to be undertaken. Organic 
disease of the kidneys is a more serious obstacle to lithotrity than to lithotomy, 
on account of the prolonged nature of the operation, and the greater liability 
to sympathetic or propagated irritation in these organs, giving rise to purulent 
nephritis. It is not only by the operation increasing the renal mischief that 
harm ndight result, but also in consequence of the tendency to low and diffuse 
inflammation of the bladder, prostate, and surrounding areolar planes, and to 
pymmia, that always co-exists with kidney disease. 

The conditions of the bladder that interfere seriously with lithotrity ai’e 
pai'tly functional, partly organic. The functional derangements are of two 
very opposite kinds ; viz., a state of extreme irritability of the organ, and an 
abnormal want of sensibility of it—a state of atony. The organic lesions con¬ 
sist 0 ? hypertrophied, fasciculated, sacculated, and permanently contracted 
states of the viscus, which is then most commonly irritable as well. 

A chronically inflamed or irritable state of the bladder, more particularly 
if the orgmi be thickened and fasciculated, so that it will not bear the injec¬ 
tion of a few ounces of tepid water, seriously interferes with the success of 
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lithotrity. A very imtable and sensitive bladder not only will be the seat of 
severe suffering on the introduction of instruments, but may not be able to 
hold sufficient urine to make the operation a safe one, and may readily become 
dangerously inflamed in consequence of thf repeated introduction of instru¬ 
ments, and the presence of angular fragments. Hence, if the ordinary opera¬ 
tion of sounding occasion much distress ; if the patient cannot hold his urine 
long, but pass it in small quantities; if it be bloody, or much loaded with 
viscid mucus, he will scarcely be able to bear the procedures necessary for the 
operation. In some instances, however, the irritability of the bladder may be 
overcome, and in all it may be materially lessened, by keeping the patient in 
bed, and, as Brodie recommends, daily injecting tepid water. If the bladder 
be sacculated, there will still be a greater risk of an unfavourable result; the 
sacculi not only retaining fragments of calculus, but also becoming the seats of 
unhealthy inflammation, in consequence of which asthenic cystitis of a very 
serious character, followed by pymmic symptoms and metastatic abscesses, may 
result, leading in some cases to perforation of the peritoneum. In such cases 
as these, early lithotomy offers the only chance to the patient. The existence 
of a moderate amount of vesical catarrh, if the bladder be othermse healthy, is 
no objection to lithotrity. 

In encysted calculus, lithotrity is, for obvious reasons, inadmissible. 

Atony of the Madder is not only a serious inconvenience, but a great soiuce 
of danger in lithotrity. It cannot in all cases be positively ascertained before¬ 
hand ; though it may be suspected if the patient can hold his urine for a 
great many hours, and can bear without complaint the injection of a largo 
quantity—eight or ten ounces—of fluid, the interior of the bladder feeling 
large and smooth to the sound. This condition chiefly occurs in old men 
of feeble habit of body; and, if ascertained, calls for the performance ol' 
lithotomy. As Oiviale has pointed out, this condition may be a source of gi’cat 
danger after lithotrity, the organ not possessing sufficient expulsive power to 
rid itself of the fragments with which it is encumbered, and of the presence of 
which it seems to be insensible, so far as the feelings of the patient are con¬ 
cerned ; while its low vitality renders it peculiarly liable to subacute cystitis, 
excited by the presence of the fragments in the lower fundus. It must be 
borne in mind, that this atony of the bladder may, especially in feeble and 
aged individuals, be induced by the contact of the instrument, and especially 
by prolonged sittings. 

If the urethra be the seat of stricture, or be very imtable, lithotrity—which 
may require the frequent introduction of instruments of large size, and will 
entail the continued passage of fragments of calculus—cannot be performed. 
Stricture of the urethra does not, however, absolutely prevent the performance 
of lithotrity, but only retards the operation imtil the constriction can be pro¬ 
perly dilated. Should this, however, be not practicable to the fall extent of 
the urethra, lithotomy on a small staff must be practised. 

Moderate enlargement of the prostate, such as is often met with in 'elderly 
people, does not necessarily prevent the performance of lithotrity j though it 
undoubtedly complicates the operation. The introduction of the lithotrite 
will be attended by considerable difficulty; and the fragments have a tendency 
to become lodged in a pouch of the lower fundus behind the enku^ed gland. 
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This more especially happens if the middle lobe be enlarged ; and in these 
circamstances, though the stone may undoubtedly be crushed, yet' the frag¬ 
ments would probably require to be removed by the scoop; the operation would 
consequently be very tedious and prolonged, and lithotomy would probably be 
found to answer best. Any inflammatory disease or abscess of the prostate 
must necessarily prevent the performance of lithotomy. 

I have said nothing in this comparison between lithotrity and lithotomy of 
the comparative painfulness of the two operations ; for, as chloroform may be 
{idministered with equal advantage in both cases, there is little difierence in 
this respect, except that perhaps the advantage lies on the side of lithotomy, 
as being the shorter proceeding. 

From all that precedes, then, it would appear that, useful as lithotrity 
unquestionably is in many, even in most, cases, it cannot be looked upon as 
an universal means of treating stone in the bladder, being only safely applicable 
in favourable conditions of the urinary organs, to calculi that are small, or at 
most of but moderate size, and after puberty; and that a large number of 
cases will always be left in which lithotomy offers the sole means of relief. 

Choice of Operation of Lithotomy.—The particulai' operation of litho¬ 
tomy to which recourse should be had, will also vary according to the cha¬ 
racter of the stone. If this be small, and the patient an adult, the median 
operation may advantageously be i^orformed. If it be of moderate or tolerably 
large size, and more particularly if the operation be practised on a child, the 
lateral appears to me to be the more applicable. If, again, the calculus be of 
inordinate magnitude, the mprajnMc, the medio-hilateral, or the r'ecto-vesical 
operation should be the method selected. In fact, the Surgeon should not con- 
flno himself too exclusively to any one method of operating, but should adopt 
that procedure which appears to be best adapted to the special circumstances 
presented by the particular case before him, and should vary his method ac¬ 
cording to the state of the urinary organs, the ago of the patient, and the size 
and character of the stone. 

The Besult of Operations for Stone will depend in a great measure 
upon the condition of the bladder, and the character of the stone. If the 
bladder be healthy, all symptoms will cease on the removal of the calculus, and 
the patient will be restored to perfect health. This usually happens when the 
calculus is of the lithic acid or th 6 oxalate of lime variety, and of renal origin. 
If, however, the bladder be unsound, irritable, and the ^^ine alkaline from de¬ 
composition, and disposed to the deposit of phosphatic matters, the calculus 
being phosphatic, and chiefly, if not wholly, vesical in its origin, then an 
irritable state of bladder may be left, or may speedily return after the opera¬ 
tion, which win consequently have been productive of little, or only of 
temporary benefit. 

Reoubrence of CAixjuiitrs after Operation. —This may take place from 
four distinct causes:—1, i n conseque nce of a continuance of the constitutional 
condition or diathesis, under the infl uence of which the cSculiM was originally 
formed ; 2. from the descent of a re nal caieuiiis^; 3, faim a fipa^ ent of cfdcnlus 
having been accidentaHv l eft in the bladder ; and 4, fr om th e acci^nlation of 
phophatio deposit in the infl amed ftindus of the bladder, or in the line of im- 
pm^tly he^ (^ incisions. 
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Relapse from the first cause is probably not very common. "When it occurs, 
the recurrent calculus is of course of the same composition as the primary one. 
The occasional occurrence of relapse shows the necessity of continuing consti¬ 
tutional treatment adapted to the particular diathesis, after the removal of the 
calculus from the bladder. 

Recurrence of calculus from the descent of a new stone from the kidney every 
now and then occurs, and is especially liable to be met with in those cases in 
w-hich the primary calculi are multiple and small. In these cases, the relapse 
may take place very shortly after the first operation, and will be preceded by 
the usual symptoms of the descent of the renal stone. 

Relapse from the retention of a fragment which serves as the nucleus of 
mother stone, will undoubtedly occasionally occur, although its occurrence is 
fairly attributable to want of due care on the part of the Surgeon. It is apt 
to happen more frequently after lithotrity than after lithotomy, and it is pro¬ 
bably to this cause chiefly that we must refer the greater liability to relapse 
•after the crushing than the cutting operation. But it may happen after 
lithotomy, that a fragment is left behind when the stone has been broken 
■during extraction, and the bladder not thoroughly washed out. But even in 
this case, the bit of stone will usually be carried out of the wound by the flow 
of urine through it. 

Recurrence from the formation of a phosphatic calculus in the bladder, or 
perhaps outside it in the track of a partially healed wound, will occasionally 
occur after either operation, as the result of a low form of cystitis favouring 
decomposition of the urine and phosphatic deposits. I have known such 
deposits to form both in the bladder, and in the perinaeum, where the wound 
had degenerated into a sinus. 

The registers of the Norwich Hospital show 1 relapse in 68 cases; and those 
of LuneviUe, 1 in 116 cases of lithotomy (Coulson). 

After lithotrity, relapse is more common ; although it is probably less 
frequent now than formerlj’, and will become less frequent as the details of the 
operation come to be better uMerstood, and are more carefully practised. In 
the practice of Civiale it has occurred about once in every tenth case. But 
this estimate,* high as it is, falls below what happens in surgical practice 
generally. Civiale states that, of 80 private patients on whom he operated in 
1860, 10 had previously been operated on, the stone having reappeared. This 
must evidently arise from some fragment of calculus having escaped detection 
and being left behind, thus constituting a nucleus for a fresh formation. The 
frequency of the occurrence of secondary calculi after lithotrity, even in such 
practised hands as Civiale’s, if it do not constitute an objection to that opera¬ 
tion, efcows the necessity of the Surgeon most carefully examining the bidder 
before he pronounces the patient cured ; and even then watching him for some 
length of time, in order to meet the recurrent calculus at its first formation, 
and to adopt nfeans for its early removal. Lithotrity cannot therefore be said 
to be so complete "tk cure in all cases as lithotomy. Not only is recurrence of 
calculus more common after the former than after the latter operation, but it 
not uncommonly happens that patients who have been lithotrised successfully, 
and in whom no recurrent calculus has formed, continue to suffer for a great 
length' of time afterwards from very distressing irritability of the bladder. 
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•which resists in the most obstinate manner all the ordinary methods of treat¬ 
ment. This is not the case after lithotomy ; when a patient once recovers, 
his bladder usually regains its tone completely, and no trace of evil conse¬ 
quences is left. * 

Treatment .—In the event of a secondary calculus forming, whether after 
lithotomy or lithotrity, either method may again be employed, according to 
the nature of the case. Most generally, the bladder may be cleared of the 
recurrent calculus by means of the lithotrite. If lithotomy have previously 
been performed, and it be thought proper again to have recourse to it, this 
may be done again in the usual way, through the cicatrix left by the former 
wound; or the Surgeon, if ambidextrous, may adopt Liston's advice to cut 
through the right side of the perinaeum on a staff with a groove to the left of 
its convexity. As this procedure, however, would entail the use of the left 
hand for cutting and extracting, most Surgeons would prefer either the opera¬ 
tion through the site of the old wound, or, better still, the median operation. 
Whatever procedure, however, may be adopted, it should be borne in mind 
that the rectum may have become rather firmly adherent to the membranous 
portion of the urethra and the apex of the prostate, in consequence of the 
•contraction of the old cicatrix, and may thus be endangered. 

UBBTHRAX. OALCUnUS. 

Calculi are not untrequently found impacted in the urethra, especially in 
children. These are most commonly formed in the kidney, whence they pass 
into the bladder, and thence into the urinary canal, through which they 
usually escape, but in some instances lodge in it, more especially at the bulb 
cr in the^navicular fossa. These calculi are commonly of the lithic acid or 
•oxalate of lime varieties; they are generally round, but not uncommonly 
elongated or spindle-shaped. 

But, although most urethral calculi are undoubtedly renal in their origin, 
there can be little doubt that in some more rare cases they may bo primarily 
formed in the canal. They will then be found to be phosphatic, are usually 
consequent upon stricture, and may attain a large size. In some cases these 
concretions are moulded in the prostatic and bulbous portions of* the urethra, 
being elongated, rounded at one end, and pointed at the other. In other in¬ 
stances, again, they appear to be formed in a pouch that lies to the outside of 
the urethra, and that is only connected with it by a small aperture. I have 
removed a stone of this kind composed of triple phosphates, weighing an ounce, 
and about the size of a walnut, smooth and rounded, from a point lying be¬ 
tween the upper wall of the urethra and the symphysis pubis, in a clergyman 
who had for many years suffered from very tight stricture. One of the most 
remarkable instances of this kind is represented in the annexed cut (Fig. 7H1), 
taken from a drawing in Sir R. Carswell’s collection at University College. 
The stone here was of very large size—equal in bulk to two horse-chestnuts. 

Symptoms. —In the adult, the presence of a calculus in the urethra may be 
■suspected by the difficulty that is occasioned in micturition, and ascertained 
by the possibility of feeling the stone through the -walls of the canal, or 
■of detecting it by introducing a sound into the urethra. In boys, impaction 
•of calculus in the urethra is almost the sole cause of retention of urine. 
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When called, therefore, to a child suflFering from this condition, we should 
always at once suspect urethral calculus as being the cause, and examine the 

urethra by the perinseum or rectum, or by the 
introduction of a sound. 

Treatment. —The treatment of urethral cal¬ 
culus will vary in the adult and in the child. 
In the adult, urethral calculi may be removed 
by extraction, incision, or lithotritj^. "V^Tieii 
situated towards the'anEerior part of the canal, 
an urethral calculus may frequently be extracted 
by quietly working the stone forwards between 
the finger and thumb, the patient being under 
chloroform. Should this plan not succeed, it 
may be removed by passing a long and very 
narrow-bladed pair of forceps down to it, 
by which it is seized and drawn forw'ards ; 
occasionally, when it has reached the navicular 
fossa, it will not pass through the urethral orifice 
unless this be dilated by incision with a probe- 
pointed bistoury. If the calculus be too 
large to be extracted in this way, and appear 
to be firmly fixed, an incision may be made down upon it, through the 
urethra, by which it may be removed. It is a good rule not to make this 
incision in any part of the urethra anterior to the scrotum ; for, in consequence 
of the coverings of the penile portion of the urethra being very thin, the 
aperture will probably not be closed, but a fistulous opening left. When the 
stone is situated in the scrotal portion of the urethra, there Avould be some risk 
of abscess and of urinary infiltration if the incision were made through the lax 
tissues of the scrotum. Hence it is better, if possible, to push the stone back 
towards the membranous portion of the canal, to cut down upon it, and extract 
it through the perinaeum by an incision in the mesial line. Should it not be 
thought advisable to cut the patient, the stone may Ije pushed back into the 
bladder, and then crushed by a lithotrite. This operation may readily be done 
by passing a staffj grooved ^ong its convexity, or an ordinary director, as far 
as the calculus, and making an incision upon the end of it, so as to lay open 
the urethra ; the staff is then removed, and the calculus extracted by means of 
a slender pair of forceps. A catheter should next bo passed into the bladder, 
and retained there for a few days, in order to lessen the tendency to the forma- 
lion of urinary fistula. 

It may happen that the calculus, impacted in the urethra, is only one of 
several; others being lodged in the bladder. In order to ascertain this, the 
Surgeon should, after removing the calculus for which the operation has been 
performed, pass a sound into the bladder, so as to ascertain whether any other 
concretions exist in that organ ; and if so, they should at once be removed by 
extending the incision of the membranous portion of the urethra into the 
bladder, by the median operation of lithotomy. I once saw Liston extract two- 
vesical calculi, after having removed one that had blocked up the urethra, by 
converting the perineal incision into that of lateral lithotomy. 



Fig. 781.—Exlra-uretlii'al 
Calculus. 
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Zaa9Mstio& of » Oalcvliui in the deeper portion of the urethra of a boy 
may lead to very serious consequences. In the majority of insl»ne®( it occa¬ 
sions more or less complete retention of urine, -vsrhich requires relief. This may 
be given in one of two ways. 1 , If the stone be near the urethpd. orifice, it 
may be extracted, and, 2 , if situated more deeply,'it may be pui 8 ie(yD«i{^ to 
the perinasum—there fixed by the finger, and cut down upon in the mesial 
line. It should never be pushed back into the bladder, as such au act would 
lead to the necessity of lithotomy. 

If the stone is allowed to continue fiLxed in the urethra very serious conse¬ 
quences may ensue, by the ulceration of the urethra by the pressure of the 
stone, which escape into the areolar tissue, the formation of urinary abscess 
in the perinajum, followed, perhaps, by the extravasation of urine into the 
scrotum, and its diffusion along the suiMjrficial fascia in the usual direction, 
with the ordinary disastrous results of inflammation and sloughing that 
accompany and follow such infiltration. 

In this condition, the boy, after suffering from the ordinary symptoms of 
vesical calculus, will become affected by intense irritability of bladder, the 
urine passing with much pain every few minutes; or incontinence even will 
set in. Some purulent discharge will be observed about the meatus, and there 
will be some hard ill-defined swelling in the i^erinaeum, with much tenderness 
in this region. On passing a sound, no stone probably will be found, as this 
has escaped from the urethra, and is lying in a pouch in some part of the 
perinflsum, and in the midst of broken-doAvn areolar tissue and pixs ; into this 
cavity the sound will readily pass. 

The Treatment in these cases is simple. It consists of introducing a grooved 
staff', placing the boy in the lithotomy position, and then freely incising the 
mesial line of the perinaeum, so as to open up the urinary abscess ; in this the 
stone may be found, or it may be so enveloped in the sloughy tissues as to 
escape detection ; perhaps it will escape through the wound in a few days, and 
be found lying on the bed. Should there bo much haemorrhage, a ijetticoated 
lithotomy-tube should be introduced. If extravasation of urine have occurred, 
free incisions must be made in the usual way, and the child be put upon a 
stimulating diet. 


PBOSTATIO CAIiCUIiUS. 

Prostatic calculus diff'ers from all other urinary concre^ons in situation and 
composition, being formed in the ducts of the prostate gland, and composed 
principally of phosphate of lime and some animal matter } usually about 85 per 
cent, of the phosphate, to 15 of the organic ingredients. Sometimes, also, the 
concretion is said ta consist of carbonate of lime (p. 756). It generally occurs 
in old people, though it may sometimes be met with in young subjects. From 
a lad of nineteen, whom I cut for vesical calculus, I extracted two prostatic 
concretiong. 

Chabactkrs. —Prostatic calculus is usually of a grey or ashy colour, some¬ 
what triangular in outline, si^ooth and polished (Fig. 782) j having facets, 
bwnjg: very h^, and seldom much largOT than a cheny or plumstonfe; though 
it may occasionally attain a considerable bulk, having been met with as large 
VOL, n. . 3 H 
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as a hen’s egg, and then presenting a branched or irregular appearance. 
Though usually but one or two exist, which are sometimes deposited in a kind 
of cyst in the oi^an, as many as thirty or forty have been 
met with, the ducts being filled, and its whole tissue being 
studded with them. 

Stmptoms. —Calculus in the prostate gives rise to a 
sense of weight, pain, and irritation in the perinmum, some¬ 
times to retention of urine, and, in fact, to the ordinary 
symptoms of enlarged and irritated prostate; it often occasions 
a tolerably free discharge of mucus in the urine. On introducing a sound, this 
passes over the stone, sometimes rubbing or striking it ^vith a distinct grate or 
click before its beak enters the bladder. This is increased by the finger in the 
rectum pushing the organ up, and thus bringing the stone into more direct 
contact with the sound. In some instances the calculus is deeply imbedded in 
the prostate, and cannot be touched by the sound. In these cases the stone 
may usually be felt through the rectum. If there be many small calculi in a 
sacculus in the prostate, they may be felt by introducing the finger into the 
rectum, when a peculiar crackling or grating sensation may be experienced 
by the rubbing together of the calculi, something like that produced by beads 
in a bag. , 

TREATMEitT.—The treatment of prostatic calculus will depend upon the 
situation, size, and number of the concretions. When they are large, single, or 
at most two or three in number, readily struck vuth the sound, and situafcd on 
the urethral surface of the organ, the ordinary median operation may advan¬ 
tageously be performed, and the calculus removed with a scoop or forceps. If 
the calculi be small and very numerous, not to be felt with the sound, but only 
through the rectum, it will be wiser not to have recourse to operation, which 
could not remove the whole of the concretions. In such circumstances, a 
palliative treatment directed to the subdual of the irritation of the prostate, 
and the use of the catheter to relieve retention, is the only course to pursue. 
When prostatic and vesical calculi occur together, the same operation will rid 
the patient of both forms of the disease. (For foreign bodies in bladder, vide 
Vol. I., p. Col.) 

OALCITDTJS IN THB5 FBMAIjB!, 

Stone is of rare occurrence in women ; in London, certainly, it is not often 
met with. Thus, South states that, dui'ing a period of twenty-three years, 
144 males were operated on for stone at St. Thomas’s Hospital, and only 
2 females. In some districts, however, stone would appear to be more common 
in women than this. Thus, according to Crosse, at the Norwich Hospital, the 
proportion has been about 1 woman to 19 men. Civiale states, as the result of 
his researches, that in the North of Italy, the proportion is 1 to 18 j and in 
France, about 1 to 22. At the University College Hospital we had not had 
a case of stone in the female for many years until 1855, when three came 
under my care in the course of a few months ; and since that period many 
have occurred. ^ 

Yesical 'calculi in the female are often nothing moie than pho^diatic inmus* 
tationS'deposited around some foreign body that has, either aoddentally or 
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from depraved motives, been passed up the urethra and has been dropped into 
the bladder. In this vay hair-pins, pieces of bougie, of o^heter, or of 
pencil, will often be found to form the starting point and the nucleus of the 
•concretion. 

Symptoms. —^The symptoms of stone in the female closely resemble those 
that occur in the male, and its presence may usually be easily detected by 
means of a short and nearly straight sound, or a female catheter. It is often 
■simulated very closely by the irritation occasioned by a vascular urethral 
tumour, or by an irritable bladder ; but exploration of the viscus will always 
determine the diagnosis. 

liarge calculi may be met with in very young female children. I have 
removed an uric acid calculus incrusted with phosphates, measuring inch in 
length by f inch in breadth, from a little girl four years old. The stone was 
removed unbroken, by gradual dilatation of the urethra. 

In the adult they may attain a very large size. I have extracted one from 
a young woman measuring 8 inches in its long, and 6 inches in its short 
circumference. 

Calculus in the female bladder, if allowed to remain unrelieved, will not 
only occasion the various morbid conditions in the urinary organs that have 
been described as following the long-continued presence of stone in the male, 
but will give rise to diseased states peculiar to the female. Thus the stone 
may be spontaneously discharged through the urethra ; if of small size, with¬ 
out any bad results following ; but if large, by a process of rdeeration, in 
consequence of which permanent incontinence of urine will remain : or it may 
slough through into the vagina: or lastly, it may offer a serious obstacle during 
parturition to the descent of the fcetal head, when, if it cannot be pushed 
aside to be dealt with afterwards, it must be cut out, or craniotomy be per¬ 
formed. 

Removal. —stone may be extracted from the female bladder by one of 
three methods : 1, by Lithectasy, through a dilated tuethra ; 2, by Lithotomy ; 
8, by Lithotrity. These different operations cannot be employed indiscrimi¬ 
nately, but each one is more especially adapted to certain kinds of calculus. 

1. lithectasy may be performed in two ways—either by simply Dilating 
the Urethra by means of a sponge-tent or dilator, or else by Incising the 
Mucous Memhram at the same time that the canal is being expanded. 

a. Simple Dilatation of the urethra may be effected quickly by the intro¬ 
duction of a three-bladed dilator, which is rapidly screw,ed up. In this way, 
in a few minutes the canal may be easily dilated sufficiently to allow the 
introduction of a pair of forceps, and the extraction of a calculus of moderate 
size. Some Surgeons prefer a slow process of dilatatiop^ continued through 
many hours, by means of a sponge-tent; but this appeals to me to possess no 
•advantage over the more rapid expansion, and has the [very decided disadvan¬ 
tage of prolonging the patient’s sufferings. In the absence of a proper urethral 
dilator, it is always easy to dilate the canal by means of the finger. With this 
view a director is firat passed, and along this the Surgeon gradually insinuates 
the tip of his finger, and then soon succeeds in expanding the urethra suffi¬ 
ciently for ajl ordinary purposes. 

&. IHlatatidii may be employed conjointly with incisioii, in order to 
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prevent injurious stretching of the urethra, and consequent laceration of its 
mucous membrane. The incision should be made*after the urethra has been 
dilated to some extent, a probe-pointed bistoury being introduced by the side 
of the canal, and the mucous membrane divided. Brodie made an incision 
directly upwards; Liston downwards and outwM*ds on each side—on the 
whole, I think, the best direction for the incisions, as more space may thus be 
obtained. 

By dilatation, either alone or with incision of the mucous membrane, small 
stones may readily be extracted ; and those calculi that are formed by the phos- 
phatic incrustation of foreign bodies, may l)e removed in this way. I have thus 
extracted, by dilatation, a full-sized gum-elastic bougie from the bladder of 
a yoimg woman. In the removal of moderate-sized calculi, however, the 
great objection to this operation is the liability to incontinence of urine 
resulting from it. It is difficult to say to Avhat extent the urethra may be 
dilated without incontinence resulting ; this must necessarily vary in different 
individuals. It certainly can be expanded sufficiently to allow the introduc¬ 
tion of the index-finger, and the extraction of a stone eight or ten lines in 
diameter, without any evil resulting. The incontinence of urine that may 
be left after the removal of larger calculi than this may not be by any 
means complete ; but a w’eakened state of the sphincter of the bladder 
results, so that the patient cannot hold her urine for more than an hour or two 
at the most. 

2. Lithotomy in the female may be performed in a variety of ways. There 
are, however, only three modes of practising this operation that appear to 
me to deserve serious attention ; viz., the Svprapuhic, the Urethral, and the 
Vaffinal. 

The Suprapubic or high, operation in women difters in no veiy material 
respect from the same procedure in men ; excei)t that it requires additional 
care in consequence of the difficulty there is in causing the female Joladder to 
retain enough urine or water to make the viscus rise sufficiently above the 
pubes. The extraction of the stone is easy, as it can be raised into the grasj) 
of the forceps by being pushed up from the vagina. 

TTrethral Xdtbotomy is a very simple and efficient operation. It consists 
in placing the patient in the lithotomy position, and tying her up. A grooved 
staff is then introduced into the bladder, and a sharp-pointed'bistoury, guided 
by it, is pushed through the fioor of the urethra, about an inch and a half 
from the meatus, the canal being divided directly downwards. The forceps 
may then be readily carried into the bladder, and a calculus of good size 
ueaooved. After the bladder fias been cleared, a full-sized catheter should be 
i^ 9 x>duced, and left in the bladder, and the cut edges of the urethra brought 
together over it by two or three points of silver suture. 

Lithotomy is an operation easy of pcrfonnance. It may be 
practised by passing a straight grooved staff into the bladder, pressing the end 
well down a^inst the anterior wall of the vagina, and fixing it there with the 
left index finger. A scalpel is then pushed through the anterior wall of the 
vagina and inferior fundus of the bladder into the groove in the staff, which is 
made to enter just behind the urethra, and is then run backwards for about 
inch ; through the aperture thus made the forceps is passed, and the stone 
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extracted. The incision into the bladder through the anterior vaginal wall 
should be brought together by metallic sutures, as in ordinary operations for 
vesico-vaginal fistula, and may thus be successfully closed, as has been done 
by J. Lane, Aveling, and others. 

On Comparison of these three operations, urathral Ulltotomy is certainly 
the easiest, the least severe at the time of its performance, and the least likely 
to be attended by after evil consequences. It is quite sufficient for the extrac¬ 
tion of all ordinary calculi. The only possible evil that may result from it 
is the want of union of the incision. But should this happen, a plastic 
procedure at a subsequent period can easily remedy the defect that would thus 
be left. 

Both the high and the vaginal operations are easy of performance. In the 
high operation, there would, with care, be but little risk of injuring the peri¬ 
toneum ; and the chance of urinary infiltration, which is a serious objection in 
the male, may be prevented in the female by the introduction of a siphon 
catheter into the urethra. The vaginal operation, though easier of x>erform- 
ance, is open to the objection of possibly leaving a permanent urinary fistula. 
If, however, the lips of the incision have not been bruised by the forceps, or in 
the extraction of the stone, and be immediately brought together by metallic 
sutures, the risk of a fistula is, after all, not great. Vaginal lithotomy may, in 
some cases, be the only alternative. 1 extracted, by this operation, a calculus 
measuring eight inches by six ^ circumference, from the bladder of a woman 
twenty-three years of age, who had suffered from symptoms of stone from 
childhood. The stone by its size offered so serious an obstacle to the descent 
of the foetal head during parturition, that craniotomy had been rendered 
necessary ; the anterior vaginal wall had been a good deal bruised, and I feared 
that sloughing of it might take place ; hence I extracted the stone by the 
vaginal method. 

Lithotomy is not so dangerous an operation in the female as in the male ; 
yet death occasionally occurs, especially in feeble children, from cystitis and 
peritonitis, more particularly if the extraction of the stone have been tedious 
and deficient, the bladder being much manipulated. 

8 . Xdthotrity in the female requires to be practised on the same principles 
as in the male. The details of the operation differ, however, in some important 
particulars. The chief obstacle in the performance of the operation in the 
female, consists in the difficulty with which the bladder retains urine or Water 
that is injected into it. In consequence of this there is not only great difficulty 
in seizing the stone, the bladder collapsing and fj^ing into folds around it, but 
also danger of injuring the mucous membrane with the lithofrite. In order 
to cause the bladder to retain the necessary quantity of urine, the pehas must 
be well tilted up, and the urethra compressed against the lithotrite. It is well 
not to dilate the urethra before the introduction of the instrument, as the 
incontinence is thereby increased. 

The ordinary male lithotrite is not a very convenient instrument to use in 
the female bladder, the handle being awkwardly long. This is e^ecially the 
case in female children. Hence I have found it convenient to have a shorter 
instrument constructed, with which it is far more easy to manipulate in the 
female bidder. If urine or water cannot be retained, the calculus may more 
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safely be seized and crushed by means of a small and strong-bladed pair of 
lithotomy-forceps : or, if the stone be large, by a crushing instrument, made 

of the shape of that depicted in F%. 



788. In performing lithotrity in tho 
female it is not necessary to pulverise 
the calculus, but merely to break it 
up into fragments of such a size as to 
admit of easy extraction through the 
urethra. 

After the stone has been broken up, 
the urethra (unless this have previoiisly 
been done) may be dilated by means of 
the two-bladed instrument to a mode¬ 
rate degree, the larger fragments re¬ 
moved by means of a pair of slender 
forceps, and the detritus and smaller 
fragments cleared out of the bladder by 
repeated injections of tepid water. The 
whole of the fragments .and detritus 
should be removed at one sitting. The 
shortness and Ande capacity of the 
female jrethra will readily alloAV the 
escape of any detritus that may un¬ 
avoidably be left. 

For all calculi in the female bladder, 
except those of the very largest size, 
this operation is the most applicable. 1 
have in tliis Avay crushed and extracted 
at one sitting, from the bladder of a 


lady about 50 yesirs of age, a calculus 
(phosphatic) fully as large as alien’s egg. By this^operation the stone may be 
removed piecemeal and at once, Avithout the necessity of dilating the urethra 
to such a degree as to incur the risk of incontinence of urme resulting. 
Lithotrity may be had recourse to at all ages, in the very young as Avell as the 
old. . I haA'c crushed and successfully removed a large calculus ft'om a child 
three and a half years of age, the youngest patient on Avhom I have operated 
by this method. Although the urethra of so young a female child cannot 
without danger of incontine»e be dilated to too great an extent, yet it may 
safely and easily be enlarged sufficiently to admit a moderate-sized hthotrite. 
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CHAPTER LXX. 

—»— 

DISEASES OF THE BLADDER. 


CONaSNIXAXi MAIiS-OBIilATION. 

Extroversion of the Bladder, consisting in an absence of the anterior 
wall of the organ, with deficiency in the corresponding part of the abdominal 
parictes, is occasionally met with as a congenital malformation. It may occur 
in either sex, but is most common in males. 

This condition essentially consists in an arrest of development, in consequence 
of which the anterior part of the pelvic girdle is deficient, the bodies of the 
pubic bones being imperfectly developed and the symphysis being absent. The 
recti muscles separate at their lower part, and pass obliquely outwards to be 
inserted into the lateral abutments of the pubic bones. A triangular space is 
thus left, into which the bladder is forced, and where its anterior wall, 
being fused with the common integuments, becomes deficient and thus leaves 
the interior exposed. At this spot also the umbilical cord traverses the 
abdonfinal wall, and thus the umbilicus will be found wanting in all these 
cases, and the urethra to Ije in a state of epispadias. The posterior wall of the 
bladder, being pushed forwards by the pressure of the abdoipinal viscera 
behind, forms a rounded tumour about the size of a small orange just above 
the pubes. The surface of this tumour is red, vaseular, and papillated, evi¬ 
dently composed of mucous membrane ; at its lower aspect the orifices of the 
ureters will be observed to open, and to discharge the urine in drops or in a 
stream. For a full description of the mechanism of the passage of the urine 
in this malformation, I would refer to a case which fell under my notice, 
and in which I made a number of experiments on the rapidity of the 
passage of foreign matters through the kidneys, reported in the Medical Gazette. 
for 1845. 

This malformation is of the most distressing kind. The odour constantly 
exhaled firom the patient by the dribbling of th^urine is a source of annoyance 
to himself and of disgust to others. In order to render his presence at all 
tolerable to othersy this dribbling must be prevented by some mechanical con¬ 
trivance. With this view the patient should wear a properly constructed 
instrument to receive and collect the urine, consisting of a hollow shield 
strapped over the part, communicating by means of a tube with an India- 
rubber bottle, which may he attached along the inside of the thigh. 

Treatment .—Up to a comparatively recent period this condition was considered 
incurable. Of late years, however, operations have been devised ahd practised 
with the view of covering in the exposed bladder, forming an anterior wall to ’ 
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the viscus, and restoring the urinary canal; so as to protect the tender extro¬ 
verted surface of the bladder, to prevent the pain and irritation arising from 
contact of the clothes with it, and, by giving a proper conduit to the urine, to 
save the patient all the annoyance of constant dribbling. 

The first operation for the remedy of this malformation that was success¬ 
fully performed was done, in 1859, by Ayres of New York, in the case of a 
young woman 28 years of age. He, consequently, has the merit of having 
been the pioneer in this branch of Surgery. He was followed by Pancoast of 
Philadelphia, and subsequently by Holmes and Wood of London. 

Ayres’ Operation. —The operation practised by Ayres comprised two steps. 
The first consisted in dissecting down a long flap of integument and of super¬ 
ficial fascia from the anterior wall of the abdomen above the bladder, and 
turning this down so that the cuticular surface was innermost and lay over 
the exposed bladder as far as its inferior border. Lateral union was then 
secured in this position, but the lower part of the flap was left open, so as to 
allow a free exit for the urine. In this way the bladder was covered in com¬ 
pletely by a skin flap, having its cuticular surface underneath, and conse¬ 
quently next to the exposed vesical mucous membrane. The integuments of 
the abdomen were now sufficiently separated fr'om their areolar connections 
with the muscles beneath, on each side of the reversed flap, to admit of their 
sliding forwards, and being united by sutures along the mesial line, so as com¬ 
pletely to cover in the exposed raw surface-of the flap. In this way the 
bladder w'as. overlaid by integumental structures, which readily united along 
the mesial line ; and were the patient a male, little more would require to be 
done than to dissect up the integumental structures below this flap, and so to 
close in the epispadias and form an anterior wall to the urethra. In Ayres’s 
case, as the patient was a female, the second step of the operation, which was 
practised aftjpr a lapse of three w'^eeks, consisted in fasliioning a covering for 
the VTilva, by dissecting up the integuments covering the pelvic bones on each 
side, and uniting them to one another on the mesial line* and to the lower part 
of the reversed flap. 

The principle of the operations adopted by Pancoast, Holmes, and Wood, is 
essentially the same as that practised by Ayres—viz., that of raising integu¬ 
mental flaps from the abdominal wall, and covering in the bladder by turning 
the cuticular surface of these flaps towards it. But the details of the operations 
differ chiefly in this, that the flaps have been taken from the groins and lateral 
aspects of the abdominal wall, with their bases downwards, so that they might 
be nourished by the recurrent branches of the common femoral artery. 

Wood’s Opevatioii. —A fla^ composed of the skin and areolar tissue of the 
abdominal walls above the extroverted bladder is first dissected up. This flap 
is somewhat square in shape, and its base should correspond in width with the 
exposed mucous membrane of the bhuMer. Its length should be sufficient to 
cover the whole of the exposed mucous membrana This flap is turned down 
with its skin-surfece towards the bladder. Then a “pyriform flap,” the base 
of which is about equal in width to the length of ihe umbilical flap, is dis¬ 
sected up from each groin, the base of the flap being “ directed towards the 
scrotaan and thigh ” (Pig. 784). These two flaps are brought together so as to 
‘ meet^ the median line, and to cover in the umbilical flap, the raw surface 
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of the two gToin-fiaps being in contact with the raw surface of the reversed, 
umbilical flap.. The flaps are then secured in position by hare-lip pms, 
each pin passed so as to transfix both the groin-flaps and a fold of the umbilical 
flap beneath, holding the tlu*ce firmly together (Fig. 785). No sutures are 
required in the flaps. The edges of the wounds left in the places from which 
the flaps have been raised are then brought together by hare-lip pins and wire 
sutures (Fig. 785), and broad strips of plaster placed across so as to support 
the parts and to remove as far as possible any tension from the flaps. The 
patient must be kept in bed in a sitting posture, with the knees drawn up. 

If the operation be successful, all the pins and sutures may be removed by 
about the sixth or eighth day, and cicatrisation will probably be complete 



Vig. 7S4.- Wooil's Opointion for K.'ctrovertod Fig. 78.').—AVood’s Ojicratioii : Flaps apidieJ. 

.Bladder. Uutliiiu of Incisions. 



Iig. <S(j. Fig. 787. 

Wood’s Oi>crat!on by Lateral Reversed Flaiis. 

(After AVood.) 


before the end of a month; the exposed surface of the bladder being com¬ 
pletely coA'cred in, leaving only a small opening above the root of the fissured 
penis, to which an apparatus may be readily adapted to catch the urine. If 
the umbilical fliap be not of sufficient length, very troublesome fistulse are apt 
to be left at its angles, requiring further plastic operations for their cure. 
Experience has shoAvn that, if the operation be left at this stage, fhe benefit is 
not permmient. The contraction of the cicatrices, and the constant tendency 
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to protrusion of the mucous membrane of the bladder from beneath the new 
covering at the opening left at the root of the penis (Fig. 786), lead to a gradual 
increase in the size of the opening and a partial return of the symptoms. To 
prevent this, the fissured penis may be covered in by the following method. The 
whole front of the scrotum, including the dartos, together with the skin covering 
the lower side of the* penis, are raised so as to form a bridge of skin connected 
with the groin at each side. This is lifted over the penis, and placed upon a 
raw surface prepared by turning down a collar or flap from the lower ai-ched 
border of the new bladder-covering and from the sides of the mrethra and penis 
as far forwards as the glans. A continuous wire sutmu is applied to keep the 
deep flaps in place ; and the transplanted scrotal structures are united to the 
border of the biadder-covering by a line of interrupted sutures (Fig. 787). 
The scrotal wound is readily closed by some wire sutures. By this means a sort 
of urethra is formed, containing the muscular tissue of the dartos in its roof, 
which may even give it a slight power of contraction, so as to enable the new 
bladder to retain small quantities of urine. This second stage of the opera¬ 
tion is often somewhat interfered with by erections of the penis. These are 
best controlled by ice-bags. The knees should be kept drawn up so as to 
relieve tension, especially in the first stage of the operation. After the cure is 
complete, the patient is often troubled by the growth of hair from the mider 
surface of the tunbilicsil flap, and the accumulation of phosphates upon the 
hairs and in the angles of the new bladder. This is best relieved by extracting 
the hail’s with a pair of forceps, and by using weak acid injections to remove 
the accumulation of phosphates. 


CYSTITIS. 

Idiopathic inflammation of the bladder is of rare occurrence. This disease 
most commonly originates either from traumatic causes, as_ from the passage 
of instnunents, the irritation of broken fragments of calculus, &c. ; or it may 
arise from irritation produced by the application of blisters, the Administra¬ 
tion of diuretics, or directly from the extension of gonorrhoea to the interior of 
the organ. 

Acute Cystitis. —The Symptoms of cystitis consist not only in fecal pain 
^d weight about the hypogastric and iliac regions, with tenderness on pressure 
ig^ J^se situations, and a good deal of constitutional irritation; but in the 
existence of extreme imtabilitj.about the bladder. So soon as a few drops of 
urine collect, they excite so much irritation in this viscus that they cannot be 
retained, and are exjielled by a kind of spasmodic or convulsive effort, consti¬ 
tuting strangury, often accompanied by a good deal of tenesmus and great 
suffering. The urine will bo found to be high cofem*ed, mixed with more or 
less^mucus or pus, and often tinged with blood. 

TmninaEmi .—^An acute attack of cystitis u^ ally termnates in th^chronic 
fOTmjof the dise ase, and Au?. undei go^ r^lution. OocasionaUy, 

however, it termin&tes fatally; and when this is the case, the patient’s symp¬ 
toms commonly assume an ataxic character, the tongue becoming brown 
dry, the puli|B rapid and weak, and the urine very offensive. On mcamination 
after death, it will commonly be found that the inflammation of the ifladder 
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has gone on to gangrene of the jnucotm membraneVto diffuse peritonitis, or to 
the formation of abbess, either in the substance of the wall of the bladder or 
between the bladder and the rectum, with perhaps infiltration of urine in the 
deep areolar tissue of the pelvis or the perinaeum. 

Treatment .—^The treatment of cystitis is very simple, the disease admitting 
of little being done in the way of medicines. The free application of leeches 
to the neighbourhood of the inflamed organ, long-continued soaking in wnra 
hip-baths, the application of poppy fomentations or of laudanum and hnseed- 
meri poultices, the i^yection of emollient enemata, and the copious adminw- 
fetTou of barley water or mucilaginous drinks, will subdue the i nfl ammation 
and afford the patient great comfort; to these means may be added the' 
administration of antimonials with henbane or opiates. The only salines that 
are of much use are the citrate and nitrate of potash; and these must be given , 
largely diluted. 

Chronic Cystitis. —Acute cystitis commonly degenerates into the chronic 
form of the disease, the symptoms of which closely resemble, though in a 
modified degree, those that have just been described as characterising acute 
cystitis, and constitute one of the varieties of the “irritable bladder.” 

The Treatment of chronic cystitis must be of a moderately anti-inflammatory 
character, so long as inflammatory action keeps up ; when once this subsides, 
and ithe disease falls into an asthenic condition, the management of the disease 
must, to a considerable extent, be modified. In the early stages, whilst there 
is tenderness and inflammatory action, leeches, warm hip-baths, poppy fomen¬ 
tations, mucilaginous drinks, with henbane, and some alkaline remedies, 
especially the liquor potassm largely diluted, will be found most useful, the 
bowels at the same time being kept open by castor-oil and enemata. If there 
be much strangury of a spasmodic character, it will best be relieved by cupping 
or leeching peyinasum, ttie internal administration of chloric ether an*l 
opiates, or the cannabis Indica, and the use of morphia suppositories. If the 
urine become offensive in cystitis, whether chronic or acute, great advantage is 
derived b ^ washing out the bladder with a solution of the permanganate of 
potash or brsalicylic acid. 

Irritability oi’ the Biadder is a condition of very frequent occurrence. 
It is met with at all ages, complicates many of the diseases to which the 
urinary organs are liable, and arises from a great variety of causes. 

Symptoms .—The patient has a frequent desire to pass urine ; the fluid is 
generally ejected forcibly, or even spasmodically, and in small quantities at 
a time. Ite passage is attended by pain of a burning, aiching, spasmodic 
c ha racter, then constituting Strangury, sometimes confined to the body, 
sometimes to the neck of the bladder, not nnfrequently extending to the point 
of the penis, or radiating round the pelvis and down the thighs. The urine 
may in the earlier stages, and in some cases throughout, continue tif be 
heathy; but more commonly, after the disease has lasted some little time, it 
becomes loaded with mucus, muco-pus, or pus. When the mucoid secretion is 
abundant, viscid, and glutinous, the affection is called 'V%mal Gataii'h. In 
this stage its duration may be indefinite, more particularly in individuals 
advanced in years and gouty in constitutiom « 

Sarsaptoixui of Vraical.CKtaxrli. —In vesical catarrh the symptoms are 





844 


DISEASES OF THE BLADDER. 



Fig. 788.—Microscoiifcal Aiipenraunos hi 
ims of Vesicul Catiirrli. 1. 1. Mucus. 2. 
thelium. 8. Pus. 4. '• Organic Gloliales," 
nict witli in the UHne. 


made up of local irritation and constitutional debility. There is frequent 
desire to pass ‘urine, which is usually ammoniaoal and fetid, and is mixed With 
a large quantity of glutinous stringy mucus, which gives it a turbid appearance. 
The urine, on standing, separates into two parts, the upper being clear, but 
the lower consisting of a thick, viscid, slimy oiv gummy mucus, often semi¬ 
opaque and purulent in appearance ; it sticks tenaciously to the bottom of the 

pot, and when pom-ed out hangs from the 
edge in long stringy masses. It is often 
mixed with urinary deposits, more especially 
of a phosphatic kind. Its microscopic 
appearances are represented in Fig. 788. 

The alkaline condition of urine in vesical 
catarrh has been supposed to depend 
upon the simple fermentation of its 
mucus; but Niemeyer and Instcr have 
shown that urine mixed with mucus may 
continue acid for a gi’eat length of time, 
unless it haA'c become mixed with lower 
organisms, with vibrios, &c., which Nie¬ 
meyer has supposed to enter the bladder 
through badly washed catheters, but which, 
M"; according to Salisbury, arc developed di¬ 
rectly from the epithelium of that organ. 
This chronic form of inflammation of 
the bladder is not unfrequently fatal, death resulting eventually with symptoms 
of a typhoid character ; the tongue becoming brown and the pulse feeble ; and 
these conditions are usually associated with urmmic poisoning. 

Pathological ChaAges. —On examining the bladder after death in such 
cases, great thickening of the muscular coat and of the mucous membrane will 
usually be found, together with a dilated and tortuous condition of the veins 
ramii^ng upon it, the blood contained within which is peculiarly black. 
Abscesses may be found in the walls or outside them, circumscribed and 
bounded by plastic matter. The mucous membrane is thrown into folds and 
ridges, which become thickened and hardened, having irregular depressions 
between them, so as to cause the interior of the bladder to resemble somewhat 

the inside of one of the cavities of the heart with 
’its projecting columnse cameas. This fesciculated 
condition is. almost an invariable accompaniment of 
long-continued chronic inflammatory irritation of the 
bladder. As the organ becomes hypertrophied, in con¬ 
sequence of the continuance of the disease, it usually 
becomes sacculated, the cysts forming at its posterior 
or lateral parts. The sacculi are of two kinds, both 
of which are formed by projections between the 
fesciculf of the of the bladder. In the firat and least common Mad, 
the muscular as well as the mucous coat is pushed outwards. In the second 
form of c^ti the mucous coat alone forms a kind of *hemial protrusion (Pig. 
789). ' In the cysts tl^us formed, accumulations of various Mnds may .t^e 



Fig- —Cyst in the Wall 

of tlie Bladder. 
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place : mucus, pus, sabulous matter, and even calculous concretions, not un- 
ficequently being met with, in these situations. It is the retention of urine, 
mixed with mucus or pus in these cysts, Avhere it undergoes decomposition, 
that is a common cause of the great fetor of the urine in such cases. ’ 

Canaes.—Irritability of the bladder may arise, as has already been stated, 
from a great variety of causes. These differ somewhat as the disease occurs in 
men, in women, or in children. The causes of irritability of the bladder in mm 
may be arranged under the following heads. 

3. Morbi d Condition s of the Urine. —If this secretion be pi’etematurally acid. 
and acri d, and loaded, with lithates and thg_prodncts of imperfect affiimijatyjn, 
it is especially apt to occasion an irritation of the bladder, attended by pain 
and a frequent desire to expel the offending fluid. Urine containing oxalates- 
in large quantity is sometimes, though more rarely, a source of irritability of 
the bladder, which in these cases is perhaps increased by the morbidly sensitive 
state of the nervous system usually co-existing with these conditions of the* 
urine. 

Tjg gout, ii-ritability of the bladder is not unfrcqucntly met with. Tliis 
may in some c^cs be owing to the acid and acrid character of the urine; .in 
othei's, to the excitation of a distinct gouty inflammation of the bladder and 
prolate, co-existing or alternating with the articular form of the disease. 

2. j^ml^Diseqse, mo re p articularly the lodgment of a stone in the kidney, 
will often occasion sympathetic pains in the bladder, Avith much irritability of 
that organ, so as closely to simulate vesical disease, or oven to lead to a 
suspicion of the existence of stone in the bladder. Tuberculous pyelitis will 
often occasion instability of the bladder, so as to closely simulate the symptoms, 
of stone. The presence of the unorganisable deposit in the hilus of the kid¬ 
ney, Avhether it bo tuberculous, or calculous, Avill produce the same local 
symptoms, and is not unfrequently attended by sympathetic initation of the 
bladder, simulating the presence of stone in that organ. 

3. ^eegse oj the Bladd et' iU elf. as a chronically inflamed state of its mucous, 
membrane, will give rise to pain and irritation on the accumulation of a small 
quantity of urine, Avith a frequent desire for its expulsion. So, also, AA'hen the 
interior of the organ is fasciculated, or contains cysts, and more especially if 
there be a tumom* in a state of ulceration, a degree of morbid irritability will 
be induced, often of the most severe and intractable kind. 

4. The Lodgment j>f q St&ne in the Bladder will always, by its mechanical 
action, by its weight and pressure, by rolling about when the body is in 
motion, irritate the interior of the organ ; and, in fact, the “rational symp¬ 
toms ” of stone in the bladder are simply those of irritability of that organ. 

5. Infig gnmation, Ulceration, Abscess^ or other Diseases of the Prostate, ax\.(L 
inflammation, gondirheal or simple, and abscess or stricture of the deeper por¬ 
tions of the urethra, also not unfrequently occasion irritability of the bladd*. 

C. Variou s Diseases in N&ighbowrin^Jprgans will occasion this condition. 
:&jnon^t the' most frequent are ’fiisure and ulcer of the rectum and anus, piles,. 
prp|a{fiui^ intestinal worms, gall-stones, and varicocele. ♦ 

^lii»giM)id«.^The diagno»s of irritability of the bladder is easily made; but 
it is often a matter of no little difficulty, though of the very first importance, 
to diagnose the precise cause of that irritability. This can of course only be 
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done by a careful surgical exploration of the whole of the urinary organs, and 
often of the neighbouring parts ; no mere inquiry into the nature of the symp¬ 
toms, no chemical examination of the urine, can do more than establish the fact 
of the existence of “ irritability of the bladder,” and afford some evidence of a 
negative land as to the absence of certain causes. But nothing short of a 
•careful surgical exploration by means of the catheter, finger, and sound, of the 
urethra, prostrate, and bladder, can enable the practitioner to state with absolute 
certainty on what this condition of irritability depends. I have repeatedly seen 
cases of stone in the bladder, and of prostatic disease, vainly treated by medical 
means for months as cases of simple “ irritability of the bladder ; ” the exis¬ 
tence of the real cause of the symptoms having been overlooked altogether, 
until a proper surgical examination of the urinaiy organs was instituted. So 
closely, in fact, do the symptoms of vesical irritation, arising from gout, or 
sympathetic with kidney-disease, simulate those that arc occasioned by stone 
. in the bladder, that it is impossible for the most experienced medical practitioner 
to refer them with certainty to the right cause without exploring this cavity. 
I have known several patients who had Ixjcn operated on for stone, and who, 
some years afterwards, suffered from gouty irritability of the bladder, imagine, 
but erroneously, that they were labouring under a recurrence of the calculus, 
so closely do the two classes of symptoms coincide in character. 

Treatment.—In the treatment of instability of the bladder it must be 
borne in mind that this condition is not a substantive disease, but is an assem¬ 
blage of symptoms resulting from the influence of a great number of very 
various causes, which must first bo removed before the bladder can i-ecover its 
normal sensibility and tone. When once the occsisioning cause has been 
removed, whether that be a calculus, or gout, or jirostatic disease, or a pile, the 
remaining local vesical irritation may be removed by the Use of weak alkaline 
and mucilaginous drinks. Many sedatives arc of use; some in one case, others 
in another. Opium and belladonna, either by mouth or in suppository, are 
.amongst the best. Henbane, or Indian hemp, suits some patients; and chloral 
is amongst the most generally useful remedies. The diet should 1 x 5 carefully 
regulated, and warni hip-baths used frequently. 

Cystotomy .—The disease, when once fairly chronic, may become hopelessly 
intractable, resisting every means of treatment, local and constitutional ; and 
nothing can be more miserable than the state of the unfortunate victim of an 
incurably “ irritable bladder.” In such extreme and long continued cases in which 
the patient’s life has become a burden to him, in which every constitutional 
rem^y and local sedative has been unavailingly tried, the idea has occurred 
to SuT^eons of incising the inflamed and diseased parts by an operation as for 
lithotomy. Guthrie, who in 1834 strongly reconamendod this procedure, states 
that Sir W. Bhzard successfully practised it in several cases as far back as 
380C, dividing the enlarged prostate and neck of the bladder with a double 
gorget. Of late years it has been proposed to make an incision as for median 
or medio-lateral lithotomy, into the neck of the bladder, and, by introducing 
a caowtchouc tube, allow the urine to drain away. This operation has proved 
iSuccessM in the hands of Vemeuil, and is certainly a proper procedure in 
hopelessly chronic and otherwise incurable cases. 

Treatment of Veiical Catarrh.—When vesical catarrh has come on, and 
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the diBease has lost its active inflammatory character, appearing rather to con¬ 
sist of atonic exudations from the mucous membrane, a different plan of treat¬ 
ment will require to l)e -adopted. In such cases as these, the greatest benefit 
will be derived from warm stimulating and balsamic diuretics. Amongst the 
best are infusion of buchu or matico in largo doses. These remedies are useless, 
unle^ taken in quantities of a pint or a pint and a half in the day. They may 
be conjoined with nitric acid and tinctare of nux vomica, if the urine be alkaline 
and the bladder atonic. But no remedy appears to me to possess so much in¬ 
fluence over the mere ropy mucoid discharge as the balsam of coj)aiba. Turpen¬ 
tine, cubebs, and tinctmn of the sesquichloridc of iron, will be found useful. 
It is often difficult to say beforehand which diuretic will suit best, and I can 
lay down no precise rules to guide the practitioner in this respect. But they 
may often be tried or alternated with advantage. In many cases great tempo¬ 
rary relief is obtained from each new remedy, which fails to be maintained. 
In the more advanced forms of the disease, when typhoid symptoms come on, 
bark and ammonia will be found most useful, together Avith the administration 
of the brandy-and-egg mixture. In these cases also it is of great importance to 
empty the bladder, by means of the catheter, of the viscid mucus that accumu¬ 
lates in it, and the putrefaction of which, together wdth that of the residual 
urine, tends to engender the dopi'cssed state into which the patient sinks. In 
some cases, this may advantageously be done by washing it out with wann 
water injections through a doublc-cuiTent catheter. In this stage of the disease, 
benefit may occasionally be derived from the employment of slightly astringent 
injections. Amongst the most useful of these will be found the nitrate of 
silver, in the prqiX)rtion of one grain to four or six ounces of tepid distilled 
water. Brodie employed water slightly acidulated with nitric acid. 

Irritability of the Bladder in Children appears to be an affection 
closely allied to the congestive and subacute inflammatory conditions of the 
different mucous membranes, as of the eyes, nose, and throat, that commonly 
occur in stiuunous subjects. In this disease the child passes urine w'ith great 
frequency and with much pain ; the urine is offensive, and usually phos- 
phatic; there is much uneasiness complained of about ^thc groins and along 
the penis ; in fact, many of the ordinary symptoms of stone arc present. On 
sounding the bladder, it will be found roughened, fasciculated, and often con¬ 
tains sabulous matters mixed with mucus. Occasionally there is a good deal 
of gastro-intestinal irritation, and not unfrequently worms are present. 

The Treatment consists in attention to the general improvement of the health, 
in the removal of intestinal irritation, in the regulation of the digestive func¬ 
tions, and in the administration of copaiba in small doses, either alone or con¬ 
joined with a few minims of liquor potassm, at the same time that general 
antistrumous treatment must be projjerly carried out, and the bladder Avashed 
out from time to time Avith a weak solution of the nitrate of silver. 

Irritability of the Bladder in Women often simulates stone so closely, 
that it, is only after very careful sounding that the Surgeon is satisfied that no 
calculus exists. This condition depends on a morbidly sensitive state of the 
mucous membrane of the urethra and bladder, that may arise from a variety 
of causes, similar to those described at p. 844, as occasioning irritability of 
the male bladder. There are some conditions, hoAAUver, in which it occurs. 
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that are peculiar to women. 1. It may be a truly neurotic or hysterical affec¬ 
tion. 2. It is often sympathetic ; being connected with some local disease of 
the genito-tirinary organs, with a vascular tumour at the meatus of the urethra, 
or with some congestive affection of the uterus, which will require to be cured 
l)cfore the bladder can be brought into a sound state. 8. Prolapsus of the 
anterior wall of the vagina, drawing doum the corresponding portion of the 
bladder, will keep up this condition; Mf so, the prolapsus must be cured by 
some plastic operative procSSure. In all circumstances, however, when this 
state has once been set up, it is very difficult to remove. 4. In many cases it 
is undoubtedly due to the irritation produced by a morbid state of the urine, 
dependent on mal-assimilation, and iisualiy connected with an excess of lithates. 
In cases of this kind, careful regulation of diet, and the administration of 
potash with henbane, will afford much relief; but the complaint is of a very 
intractable nature, and under the most careful treatment will often continue 
for years. In strumous girls it may be due to a congestive, thickened, and 
irritated state] of the vesical mucous membrane, similar to that which is met 
with in other parts of the body, as the eyelids, nose, and throat. In cases 
such as these, the patient requires to be put upon a general antistrumous 
treatment, and the bladder should be mopped out with a very strong solution 
of the mtrate of silver. This is best done by dilating the urethra, passing a 
silver tube into the bladder, and then through it a small sjionge-prohang 
charged with the solution. 


TUMOURS AND CYSTS OF THE BliADDEB; AND HJEMATTHUA. 

Tumours of the Bladder. —The most common tumour of the bladder is 
the villous. This tupiour is in no way malignant—in the great majority of 
cases, being more nearly allied to a papilloma. It consists of numerous delicate 
branched processes floating freely in the urine. On microscopic examination, 
each process is found to be composed of a capillary loop surrounded by an 
extremely delicate connective tissue, in some parts almost homogeneous, with 
! numerous nuclei scattered through it. 'The surface is covered with epithelium 
similar in character to that of the bladder. These tumours almost invariably 
grow on some part of the trigone, and usually near the orifice of one ureter. 
Fragments of them may occasionally be found in the urine, thus serving as a 
diagnostic mark of the nature of the disease. They prove fatal eventually by 
profuse h'ccmorrhages of a most persistent character, or by the pain they occa¬ 
sion and the obstruction to the escape of the urine, thus leading to secondary 
diseases of the bladder and kidneys (see Vol. I., p. 708). 

True of the bladder is very rare, and still more rare as a primary 

growth, "l^en found, it is dmost always the result of extension of the morbid 
growth, either from the prostate or from the rectum or uterus. The diagnosis 
is extremely difficult and uncertain. As the cells usually found in carcinoma 
resemble in many respects the cells of the bladder epithelium, especially those 
irregular epithehum-cells found in the urine during cystitis, but little value 
cap be attached to the presence of such cells in attempting to di^noso this 
disease^. • * 

Cancer of the bladder is usually associated with similar disease of the 
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prostate or neighbouring structures, and in women may be secondary to 
cancer of the uterus. According to Walshe, it does not appear l)efore the 
fortieth year. 

These tumours, whether simple or malignant, occasionally become encrusted 
with pliosphalic matter, deposited upon them by the urine ; and then they will 
resemble still more closely a calculus Avhen the bladder is sounded ; from it, 
however, they may be distinguished by their fixed character, and by the impos¬ 
sibility of passing a sound aroimd them. Some diSiculty is often experienced 
in examining the bladder in these cases ; for, as the fungous mass pushes back 
the posterior wall of the viscus, it has a tendency to elongate the prostatic 
liortion of the urethra and the neck of the bladder, so that a very long instru¬ 
ment may be required to reach it. 

Little can in general be done in the way of Treatment in this disease ; 
though the example of Civiale might, in some cases, be advantageously fol¬ 
lowed, who removed a small growth seated at the neck of the bladder by seizing 
and twisting it off with a lithotrito. AVarner has recorded a case in which a 
tumour of this kind, of the size of an egg, was tied in the bladder of a woman 
after dilating her urethra. Billroth has, howe'S'cr, recently successfully removed 
a villous growth from the bladder of a boy by jierforming suprapiibic and 
median lithotomy at the ssime time, and guiding a knife passed in tlirough the 
perineal wound with his finger inserted at the suprajmbic opening. 

Cysts of tjie BuAnuKn have already been mentioned at pp. 7.^>i), 7(55, and 814, 
in connexion with stone in and with iiritability of that organ. AVe have now to 
consider them as a separate disease. As such they may be single or multiple, 
small in size, not larger than a cherry, or attaining the magnitude of the foetal 
head, and even larger than this. They no doubt commonly occur in the 
bladders of elderly men who have sufiered from severe mechanical obstacles 
to the passage of the urine, in the shape of stric^tnre or enlarged prostate, 
arc associated with a generally'thickencd fasciculated state of the organ, and 
appotu- to be the result of simple dilatation of some weakened spot in the 
Ijcriphcry ol' the bladder by the compression of the contained urine during 
efibrts at expulsion, causing extrusion of the mucous, of the thinned muscular, 
and of the expanded serous coats at some points of least resistance. 

But there is another kind of bladder-cyst, the origin of which cannot be 
explained in this way, and that would appear to be a distinct out-growth of 
the bladder. These cysts may be single or multiple, and may attain an enor¬ 
mous magnitude. The largest I have seen occuiTcd in a man 35 ycai’s of 
age, otherwise perfectly liealthy. He Avas admitted into University College 
Hospital, and was under the joint care of Dr. AVilson Fox and the author. There 
Avas a tense elastic tumour, smooth and rounded, occupying the AA'hole abdomen 
and extending into the pelvis, so as to be felt throxAgh the rectxun. Had it occurred 
in a woman, the disease would probably have been pronounced oA'arian. The 
tumour had existed for six months, had gradually increased, but occasioned no 
uneasiness except by its pressure-effects. There was and had been no difiicnlty 
in passing urine or in defecation. The tumour was aspirated at i ts most prominent 
part, and seven pints of clear urine Avere draAvn off. The patient suddenly became 
faint, and died of syncope. On examination after death, two enorihous cysts 
were found connected with the bladder, one on each side, by a rounded opening 
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that would admit the little finger. These orifices were situated symmetrically 
equidistant from the mesial line, and about one and a half inch above each 
ureter. These cysts were thin-walled, chiefly composed of mucous membrane 
and peritoneum, possibly having expanded muscular fibres in their composi¬ 
tion. The two cysts were emptied through the bladder by the one puncture. 
The pelvis of the kidneys, the ureter, and the bladder were all dilated ; the 
urethra and prostate quite Wealthy. There was a total absence of all mechanical 
obstruction. It looked as if the whole of the urinary apparatus between the 
calyces of the kidneys and the neck of the bladder had taken on a dilating out¬ 
growth. For certainly the dilatation of the canals and the formation of the cysts 
could not be occasioned by excentric pressure, due to mechanical obstruction. 

HiEMATUEiA.—^Thc admixture of blood with the urine may usually be 
recognised by the colour that it communicatfes to this fluid. If the blood be 
in large quantity, the urine will be dark brown, chocolate, or morone-eoloured, 
and will stain red the bottom of the utensil or a piece of white blotting-paper. 
If it be in smaller quantity, the urine will be brown in varying shades— 
smoky, or having something the aspect of thin beef-tea ; and in other cases it 
will be little discoloured, but Avill deposit a red or brown sediment on standing. 
Under the microscope, blood-discs may be detected in large numbei's. Heat 
coagulates the blood into a brownish-grey deposit, leaving a clear supernatant 
fluid. 

Hmmaturia may arise from a constitutional condition or from a Ip^al cause. 
Wlien constitutional, it is usually the consequence of scuny. In those cases it 
wiU necessarily be associated with other, and probably marked, evidences of 
j the disease. A form of luematuria, depending on the presence of a parasite— 

I the Bilharzia Immatohia —is prevalent in Africa, and has been ably investi- 
! gated by Leuckart, John Harley, Oobbold, and others. 

When arising from local causes, hmmaturia is a symi^tom of disease existing 
in some part of the urinary apparatus ; but it often assumes so great an 
importance from the loss of blood induced, that it must be looked upon as a 
substantive disease. 

Sources. —Hmmaturia may arise from, 3, the Kidneys; 2, the Bladder; 
3, the Prostate ; or 4, the Urethra ; and from each source several distinct causes 
■will produce it. The recognition of the precise morbid condition that gives 
rise to haematuria is of the first importance in its treatment. 

1. Haemorrhage from the Xldneys. —When occurring from the kidneys, 
the bleeding may be the result of congestion, acute inflammation, or maUgnant 
disease of those organs, of acute, tubercular, or calculous pyelitis, or of passage 
of a calculus down the ureter. The most certain evidence that the blood 
comes from the kidney is the presence of blood-casts of the renal tqljules. 
The renal congestion may be inflammatory or passive ; in either case the 
urine "will present, after the discharge of blood has ceased, evidences of chronic 
renal disease in the form of albumen, pus, or casts of tubes. When the 
hmmorrhage arises from renal calculus, either stationary or descending, the 
symptoms of that morbid condition, described in p. 757, vol. II., wiU be well 
marked. 

2. H»mq»hage from the Bladder. —If the blood proceed from the 
bladder, it inay be the result of congestion of the mucous membrane, of the 
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irritation of a calculus, of villous disease, or pf the ulceration of malignant 
disease. When it depends on vesical congestion, there will be a sensation 
of weight in the region of the bladder, with frequent desire to pass.urine ; 
when on calculus, the special symptoms of the existence of stone will be 
present. When it occurs from villous disease of the neck of the bladder, the 
quantity of blood lost is usually very great and the haemorrhage is persistent. 
The blood will be found uniformly mixed with the urine. If it 'arise from 
malignant disease, the discharge of pus, and of the delris of the ulcer 
ating tumour, will afford unequivocal evidences of the true source of thi 
haemorrhage. 

8. Haemorrliage &om the Prostate. —If the prostate be the source of 
hsemorrhage, the discharge rn^ 1^ occasioned by congestion of that organ, or 
by its ulceration, simple or malignant. In these cases, exploration by the 
rectum and urethra will indicate the true cause of the bleeding. 

In general, when the hsematuria is renal, the urine will be uniformly mixed 
with the blood ; when it is prostatic or vesical, the first urine that passes, or 
that is drawm off by the catheter, will be pale and less bloody than the last, 
and at the termination of the flow nothing but blood may escape. 

4. HsBxnorrhage from the Urethra. —The bleeding may arise from simple 
congestion of the mucous membrane, from inflammatory irritation of it, or 
may follow rupture of the walls of the canal, consequent on injury or on the 
introduction of instruments. 

Blood from the urethra usually flows independently of micturition, as in 
recent injuries, or pa^s with the first few drops of urine. It may, however, 
occasionally come with the last drops expelled. This is by no means uncommon 
in gonorrhoea, or in cases of gleet dependent upon a granular condition of the 
mucous membrane of the bulbous portion of the urethra. It seems, then, to be 
due to the contraction of the ejaculator urinaj squeezing a drop or two of blood 
from the inflamed spot. 

Treatmmil .—The treatment of hminaturia must necessarily have reference to 
its cause. When it depends on a morbid constitutional state, as scurvy or 
malarial poisoning, the treatment of the disease, of which the hsematuria is 
merely a symptom or an effect, must be conducted on ordinary medical prin¬ 
ciples. If it arise from inflammatory congestion of the kidneys, bladder, or 
prostate, cupp ing, or the application of leeches over the affected part, demul¬ 
cents, and saline drinks, will be most elficacious ; if from passive congestion, it 
will usually bo found that the hepatic portal system is at fault, and a dose or 
two of blue-pill or calomel, followed by a purgative, and afterwards by the 
use of astringents, wiU speedily induce a cessation of the hsemorrhage. The 
astringent that exercises the most marked influence in arresting htematuria, 
when that condition is purely passive, is undoubtedly gallic acid. This may 
be given in five or ten grain doses, frequently repeated, in infusion of buchu 
or uva ursi. 

As a general rule, it is better not to use the catheter in these cases; but 
sometimes the bladder becomes distended by a large soft coagulum, filling 
up its interior, and causing it to reach to the umbilicus, forming a rounded 
solid tumour, like a gravid uterus. In such circumstances, the fluid contents 

may be drawn off by a large catheter, and the more sohd portions broken 
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down and washed away by the injection of tepid water through a large-eyed 
or double-current catheter. If the syringe of an aspirator be adapted to a 
large-eyed catheter, the blood, even when coagulated into a single large clot 
filling the whole bladder, may be easily removed. By the use of this simple 
contrivance, a complication formerly most troublesome to the Surgeon and 
most agonising to the patient is overcome without the slightest difficulty. If 
decomposition occur in the coagulum, giving rise to the formation of flatus in 
the bladder, a weak tepid saline solution, to which a little creasote has been 
added, may advantageously be used. I have known abundant haematuria to 
continue for many years—^for twelve or fourteen—probably from villous 
disease, without deranging the general health to so great an extent as might 
be expected from so continuous and copious a loss of blood. 

ATON7 OF THF BZiADDBR. 

Atony of the Bladder may occur with the opposite conditions of retention 
and incontinence of urine, according as there is associated mechanical imije- 
diment or the neck of the organ retains or has lost its contractile power. 
When the body of the bladder is atonic, whilst the neck preserves its con¬ 
tractility, retention of urine will ensue in consequence of simple inability on 
the part of the organ to expel its contents, and not from the existence of any 
mechanical obstacle to the outward flow of the urine. When, on the other 
hand, the neck of the bladder is paralysed, the urine cannot be retained, but 
dribbles away involuntarily, thus constituting incontinence (p. 855 ). Atony 
of the bladder occasionally occurs as the result of a single prolonged over- 
distension, whether voluntary or involuntary. 

Atony of the bladder appears in many cases to depend on simple loss of 
muscular contractility, and to be altogether unconnected with any diminution 
of nervous power. The true pathology of this condition has still to be made 
out. May it not, like the analogous atony of the heart, be due to fatty or 
granular degeneration of the muscular fibres of the affected organ, and the 
“ flabby heart ” have its counterpart in the atonic or “ flabby ” bladder ? 

Retention of Urine. —Loss of tone in the body of the bladd^, leading 
eventually to its atony, not unfrequently occurs in old age as the result of 
simple diminution of muscular power. It must not be confotfnded with 
Paralysis of the bladder as the result of •iiyury or disease 0!^ the spinal 
cord. 

Symptoms .—^When this condition comes on slowly as the result of disease, the 
patient usually finds that the urine escapes in a dribbling manner ; that there 
is some difficulty, and at last an impossibility, in emptying the bladder com¬ 
pletely ; and there is not that forcible ejection of the last drops of urine that 
is characteristic of a healthy tone in the organ j at the same time, there is not 
unfrequently pendency to the dribbling away of a few drops towards the end 
of the emission of urine, and after ite apparent cessation. There is also an occa- 
gdqnd escape of urine at night. When complete retention occurs, whether ihis 
take place gradually or suddSaly, the bladder slowly enlarges, rising at last out 
of the pelvis into the abdomen, stretching up into the hypogastric region, 
reaching even as high as the umbilicus. On examining the lower part of the 
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abdomen, the organ will be felt hard, elastic, rounded, and pyriform in shape, 
projecting above the pubes, and feeling much like an enlarged uterus. In this 
situation, also, percussion will elicit a dull sound ; and on exploring the part 
through the rectum, the bladder will be found to project in this direction also ; 
and on tapping with the fingers above the pubes, fluctuation may be felt through 
the wall of the gut. 

Atony of the bladder is a sufiicient cause for incomplete retention of urine. 
But it does not appear to me to be adequate to explain the complete retention 
with distension of the bladder that is commonly seen. For this to occur there i 
must be some mechanical obstacle, however slight, to the outward flow of the 
urine—contraction of the neck, or a congested or enlarged prostate. Could 
complete retention occur from a xderely atonic bladder, we should meet with 
it in women as well as in men. But simple atony of the bladder is a cause 
of incontinence, not of complete retention, in the female. It is the mechanical 
obstacle at the neck of the analo bladder which intensifies the effects of its 
atony and leads to the complete stoppage. 

After the bladder has once become distended, it commonly happens that a 
quantity of urine continues to dribble out of it; in fact, the amount that 
escapes in this maimer may be veiy considerable, though the retention continue 
unrelieved. This retention with dribbliw/ is a condition of much practical 
importance, as the continued escape of urine may lead the patient, and even 
the Surgeon, to overlook the true nature of the disease; the more so, as in 
elderly people retention slowly induced often occasions but little inconvenience. 
1 have drawn oflP nearly a gallon of urine from a patient in whom it had not 
been suspected that retention existed, in consequence of the continuance of 
this dribbling. In women, retention is not by any means so common as in 
men, but the bladder will sometimes attain an enormous size, rising as high as 
the umbilicus ; and such largo bladders have been tapped under the supposi¬ 
tion of the tumour being an ovarian cyst, or some similar growth. I once 
witnessed such a case in which the Surgeon, to his surprise, on tapping tho 
tumour, drew off" a quantity of clear and healthy urine, instead of ovarian 
fluid; fortunately no bad effects followed. This retention with dribbling 
occurs in consequence of the bladder, as it rises out of the x>elvis, elongating 
its neck ; and as the body becomes bent forward over the pubes a sharp 
cun'^e or angle is formed at the junction of the neck and body of the viscus, 
through which a small body of urine continues to dribble away, and escapes 
rather by its own gravity tSan by any expulsive effort on the part of the 
patient. 

Diagnosis .—Retention from Atony can easily be diagnosed from retention from 
Obstruction. In the former, on introducing the catheter when the patient is lying 
on his back, the instrument will not only readily enter, but the urine wiU simply 
flow out in a slow uniform stream, not being projected in a jet by the contrac- j 
tion of the walls of the organ, but rising and falling in obedience to the > 
respiratory movements. In retention from obstruction, there will be expe¬ 
rienced some difficulty in passing the instrument at some one point; and when 
once it is introduced into the bladder, the urine will escape in a free and far 
projected stream. 

Results .—The habitual retention of a small quantity of urine in an atonic 
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bladder which is incapable of discharging completely the whole of its contents 
occurs much more frequently than is suspected. ITie quantity thus retained 
will vary from an ounce to half a pint: the patient believing that he has 
emptied his bladder, but the introduction of a catheter proving the existence 
of retained urine. This condition will be a source of serious inconvenience, and 
eventually of disease, to the patient. In consequence of the bladder never 
being completely emptied, there will be frequent, sudden, and almost irresistible 
calls to pass urine, so as to simulate irritability of the bladder. The retained 
urine becomes offensive, ammoniacal or fishy in odour, and mixed with mucus 
or muco-pus. The constituents of the urine become absorbed, derange the 
health, give rise to impaired nutrition, and, being eliminated by the skin, 
irritate it and occasion intractable forms of skin-disease. I have seen chronic 
eczema of the most inveterate character produced in this way, and only yield 
to treatment on care being taken to keep the bladder clear and free from 
residual urine. The continuance of complete retention of urine from atony 
of the bladder, will probably give rise to fatal consequences ; a subacute 
inflammation taking place in the mucous membrane of the organ, which 
falls into a sloughy condition, accompanied by symptoms of a typhoid type. 
In some instances coma supervenes, owing to the poisoning of the system by 
the absorption of the urinary constituents. Even though the retention be 
relieved, this condition is apt to come on ; vesical catarrh with fetid urine 
supervening, the tongue becoming brown, and low fever setting in. The 
bladder cannot ulcerate or burst when the retention arises from atony of that 
organ independent of any mechanical obstacle ; the continued dribbling pre¬ 
venting this catastrophe. 

Treatment .—The treatment of retention from atony must have reference to 
the cause of the loss of power in the bladder ; but in all circumstances the 
urine must be drawn off regularly. A large ^.um catheter must accordingly 
be introduced twice a day, even though the retention be not complete, in order 
to empty the bladder of the small quantity of residual urine left in it after the 
apparent evacuation of its contents ; and, in doing this, care must be taken that 
the beak of the instrument properly enters the body of the bladder, which is 
further removed from the pubes than usual; for it will sometimes happen that 
it may enter the dilated prostatic part of the urethra, or elongated neck of the 
bladder, when, an ounce or two of urine escaping, it may be supposed that 
there is no more left, though in reality the viscus is immensely distended. In 
order to get the catheter well in, its point should Ibe closely hooked around the 
pubes and raised by depressing the handle between the thighs. In cases ot 
paralysis, the catheter should neither be introduced too frequently, nor should 
it be allowed to remain in the bladder. Frequent introduction of the instru¬ 
ment, or its retention in the bladder, is liable to be followed by subacute 
cystitis, with fetid, ammoniacal, and viscid urine. 

These sequences are usually attributed to the mechanical irritation produced 
by the instrument giving rise to low inflammation of the vesical mucous jpem-. 
brane, and this occasioning in its turn a decomposition of the urine. That a 
solid and foreign body like a catheter may, by its repeated introduction into 
and retention in the bladder, develop irritative inflamnaation of the iaterior 
of this organ, is by no. means improbable. But I cannot consider this to be 
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the sole, or, indeed, the chief cause of the urinaiy disturbance that ensues.. It 
•would appear probable that the air -which is carried into the bladder at each 
introduction of the empty catheter, gives rise to decomposition of the urine j 
that this becoming ammoniacal, decomposed, and fetid, irritates the mucous 
membrane of the bladder ; that vesical catarrh then results ; and that thus we 
have the phenomena of decomposed urine, subacute cystitis, and vesical catarrh, 
occurring in the consecutive order just given, and primarily arising from and 
dependent on the introduction of air, and consequent putrefaction of the urine. 
The pressure of the point of a catheter retained in a paralysed bladder may 
also give rise to sloughing of the mucous membrane. 

When once a bladder has become atonic, it very rarely recovers its con¬ 
tractility completely. The regular use of the catheter becomes imperative, 
and will do more, by taking off the habit of retention, to favour normal con¬ 
tractility, than any medicines. The only internal remedy of any real value 
is strychnine, in very minute doses, long continued. 

The treatment of an enormously distended bladder with concurring extra¬ 
vasation into, and abscess of, the perinmum, is vqry simple. It consists in 
putting the patient in the lithotomy position, introducing the left forefinger 
into the rectum, thrusting a long bistoury, edge upwards, into the mid-hue of 
the perinmum, until it reaches the open space occupied by pus and urine, cutting 
upw'ards for about three inches, and thus opening up the perineal suppuration 
and extravasation, and evacuating the over-distended bladder through the 
incision thus made. The double pathological condition is thus relieved by 
one simple free incision. After the operation, an elastic catheter may be 
passed by the urethra into the bladder, the end left open, attached to an India- 
rubber tube, and the urine thus allowed to escape. 

IjfcONxmENCE OF UiiiNE arises from weakness of the neck of the bladder, 
in consequence of Avhich there is not sufficient power to hold the contents of 
the organ, and the urine escapes. It may be regarded as active or passive, 
according as the body of the bladder retains or has lost its contractile power. 

Active Incontinence is most frequent in children, iuAvhom it occurs 
dm-ing sleep, the patient losing command over the sphincter so soon as a 
small quantity of urine has accumulated behind it. In many cases it is 
sympathetic, dependent on the irritation of piles, stricture of the urethra, or 
stgj ie i n th e b^d^er ; and occasionally it resulte from nervous causes, more 
particularly in women of a hysterical temperament. In strumous children, 
nocturnal incontinence of urftie is very apt to occur ; proFably from the irri¬ 
tation produced by the fluid, which is generally found load.ed with uric acid 
crystals. 

Passive Inoontis.exLce, or, as it has boon termed by Thompson, overjlouf 
of urine, occurs when the bladder is in a state of atony. In such cases, the 
aphincter-like action of the neck may not be quite lost, so that a small 
quantity of urine is ejected from time to time, as it overcomes the slight 
resistance offered by the partial contractility of the neck. Over-distension of 
the bladder will occasion incontinence of urine, not from paralysis, but from 
a kind of strain of the muscular structures of the part: in this way a patient, 
who from circumstances has been unable to empty his bladder for a con¬ 
siderable time, may siiftfer from incontinence. Incontinence or overflow is 
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also liable to occur in cases of enlarged prostate ; being here preceded by 
distension (see page 864 ). In old people it may occur from simple debility, 
and is commonly associated with a tendency to retention. 

Treatment .—^The treatment must depend upon the cause. When the incon¬ 
tinence occurs in weakly children, if it be not connected with worms or gastro¬ 
intestinal irritation, which should then be removed, the administration of tonics 
Avill be found useful—either quinine or the tincture of sesquichloride of iron, 
alone or conjoined with tincture of cantharides. If there be irritation of the 
mucous membrane of the bladder, the administration of alkalies, in conjunction 
with a tonic, as the potassio-tartrate of iron, or a little copaiba mixed with 
honey, will be found very serviceable. Cold sponging, light clothing at night, 
and means calculated to break the habit, such as waking the child at the time 
at which it generally occurs, changing his position in bed, &c., should not be 
omitted. Of all remedies for incontinence of urine in children, belladonna is 
the most successful. Ringer adiuses it to be given in full doses ; from 10 to 
20 minims of the tincture three times a day. When incontinence occurs at a 
more advanced period of life, if there be any source of sympathetic irritation, 
this must be removed : if none can be discovered, recourse must be had to 
tonics, especially iron and cantharides with strychnine, and galvanism, together 
with cold douching or shower-baths, and in old people the daily use of the 
catheter. 

Hysterical Hetention and Incontinence of Urine not unfrequently 
occur in nervous girls, and require to bo treated by antihysterical remedies, 
amongst which preparations of sesquichloride of iron, either alone or with 
valerian, will be found most useful. Cold douches are also of great service. 
In cases of hysterical retention, it may sometimes be necessaiy to use the 
catheter ; but in such circiTmstances it is well not to employ this instrument 
too frequently, as the patients are apt to get into the habit of having it intro¬ 
duced, and win, witli that morbid propensity that characterises hysteria, con¬ 
tinue for a length of time to require its introduction. If left to themselves, 
though the bladder may become much distended, it will not burst, but will 
probably empty itself without further trouble, particularly if the patient be put 
into a tub and well douched over the hip and loins with cold water. In some 
cases, these morbid conditions in women appear to be connected with some 
local UTitation about the urethra or uterus ; and then proper treatment must 
be directed to these organs before the disease can be removed. 

Painful Conditions of the Bladdek. —The bladder may be the seat of 
severe pain, either continuous or remittent, without any disease being dis¬ 
cernible in it on the closest examination ; the pain being cither a kind of 
neuralgic condition, especially occurring in hysterical or hypochondriacal 
patients; or else being sympathetic with, and dependent on, disease at a 
distance, as in the kidneys, uterus, rectum, &c. At the same time it must 
be borne in mind, that the secretion of acid or irritating urine will, in some 
individuals, be a source of much and constant suffering ; and that any disease 
seated about, or coming into contact with, the neck of the bladder, as tumour, 
stone, &c., is especially apt to give rise to severe suffering, and will, in many 
cases, be accompanied by frequent desire to micturate, with much spasm about 
the part. 
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CHAPTER LXXI. 


DISEASES OF THE PROSTATE. 

Thk prostate is subject to Acute and Chronic Inflammation, to Hypertrophy, 
and occasionally to Atrophy, Malignant Disease, Tubercle, and the formation 
of Calcuh. 

PROSTATITIS. 

Acnte I^ammation of the Prostate, or Prostatitis, very rarely 
occurs as an idiopathic affection. When met with, it is usually the result of 
goimrrhoca, or of the use of stricture-instruments, more especially in middle- 
aged men. 

Symploms .—These are—deeply-seated dull pain, with heat smdw'eight in the 
perinmum, a frei^ucnt desire to pass urine, and Aery great and spasmodic pain 
accompanying the act; in fact, the irritability that is set up about the neck of 
the bladder is perhaps the most marked and distressing feature in the disease. 
These symptoms are, however, common to various inflammatory affections of 
the urinary organs, and they can only be distinctly referred to the inflamed 
prostate by rectal exploration. On introducing the finger into the gut, the 
prostate will be found much enlarged and exquisitely tender to the touch ; and | 
the patigut often suffers considerably from the pressure of the inflamed organ < 
upon the rectmn during defecation. 

Treatment .—This should be of an active antijihlogistic character, so as 
to prevent, if possible, the formation of abscess. The perinmum, must, fie 
cupped or well leeched ; warm hip-baths and poppy fomentationsjassiduQusly 
employed ; and salines with antimony administered. In this way, the for¬ 
mation of abscess within or around the prostate may, in many cases, be 
prevented. 

jProstatic Abscess may happen either ^ a consequence of acute inflam¬ 
mation running into the , suppurative sta^, and in this way it is not very 
unfifhqiiently met with as a complication of gonorrhoea ; or it may occur with 
comx)aratively httle antecedent inflammation—as sometimes happens in pymmia, 
or if the organ Jbe accidentally bruised during lithotrity. In these cases, 
abscess perhaps as frequently forms in the areolar envelope as in the organ 
itself. Idiopathic suppuration of the prostate, irrespective of any of the above 
causes, is, however, of rare occurrence ; but it may occur in individuals of 
broken health, the matter then usually accumulating in large quantity, and 
discharging itself into the bladder. 

Symptoms .—When inflammation of the prostate terminates in abscess, rigors. 
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with strangury, and perhaj)s retention of urine, occur. In many cases the 
perlngeum becomes brawny; in others, tenderness of the gland and deep 
fluctuation may be felt through the rectum. When left to itself, the abscess 
most usually gives way into the urethra or neck of the . bladder ; but it may, 
especially when occurring in the prostatic capsule, open externally into the 
Ijerinfeum, or even into the rectum. In many cases, the abscess presenting on 
the uretliral surface of the prostate is burst during the introduction of the 
catheter, used for the relief of the retention of urine induced by the pressure 
of the tumefaction ; the matter escaping along the side of and through the 
instrument. 

Treatment .—It not unfrequcntly happens that the first certain indication 
afforded to the Surgeon of the formation of a prostatic abscess is the escape of 
pus by the urethra, or mixed vnth the urine, so as to give this fluid a thick 
milky appearance. In such circumstances, the only available treatment is that 
which is directed for the relief of the strangury and local vesical irritation on 
ordinary medical principles, such as have already been described. But if, as 
sometimes happens, the pus come forward into the perinaeum, then a more 
decided line of treatment is required. In these cases a hard brawny mass will 
be felt lying deeply on the side of the perina 3 um ; and into this a deep incision 
should be made. The Simgcon must not wait for fluctuation, but must cut 
deeply in the direction of the matter, keeping, however, as nearly as possible 
in the mesial line, with the back of the knife towards the rectum. Even if no 
pus escape at first, it may do so if the part be well poulticed for a few hours ; 
and thus communication with the urethra or rectum may be prevented. 

detention of Urine from Prostatitis. —In prostatitis, retention may 
occur from the swelling of the organ, from the infiltration of exudation-matter 
around it, or from the formation of pus in it. In these cases the neck of the 
bladder will be carried to a considerable distance from the surface, and may 
very probably not be reached by an ordinary catheter, which may be buried up 
to the rings and yet not enter the cavity of that organ. In these circtqnstances 
a silver prostate-catheter should be employed; and this must be carefully 
introduced, lest, by entering the cavity of an abscess wdiich has already burst 
pel- urcthram, it might be supposed to have entered the bladder itself. In 
introducing the instrument in these circumstances, care should be taken to 
keep its point constantly in contact with the upper surface of the urethra, and 
to hook it round the pubes. The tipper surface of the m’ethra is a sure guide 
to the bladder ; for any abscess, false passage, or irregularity of direction will 
always first aftect the lower asjject of this canal, being surrounded by yielding 
structures ; whilst the upper part, being firmly supported by bone and liga¬ 
ment, cannot so readily alter its direction. 

Deep*Seat9d and very Chronic Aheoess will sometimes slowly form in 
the pelvis, between the bladder and rectum, or behind the prostate, giving rise 
by its pressure to a long train of obscure symptoms, indicative of rmtation about 
these organs, such as dysuria, stoanguiyj, occasional admixture of pus with the 
careful exammaHon of the perinaeum and rectum, some "ilight 
hardness maj perhaps be deeply felt in the mesial line, or towards one side of 
it. This slowly increases, and perineal abscess of an ill-defined character 
developes itself. Whep this has become sufficiently evident, a free incision 
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should be made into it, when pus in greater or less abundance will escape. On 
careful exploration by a probe of the cavity thus opened up, a deep sinus wiU 
probably be found leading into the pelvis, and to the original seat of the 
abscess. This requires to be opened up by a free incision on one side or other 
of the perinmum, as if for lateral lithotomy, and a proper and direct exit given 
to the matter. The cavity must then be dressed with dry lint, and allowed to 
.ijranulate from the bottom. 

OHBONIO BSKIiABaBMENI OF THE PBOSTATB. 

Chrpxiic Ei^axgeme&t of the Prostate may be looked upon as a senile 
disease, pidgin occurring before the ago of fifty-five, and being commonly met 
with after this. At that period of life, as Brodie observes, when the hair 
becomes grey and scanty, when atheroma begins to be deposited in the coats of 
the arteries, and when the arcus senilis forms on the cornea, the prostate often 
becomes increased in size. At the same time, however, other changes take 
place in the genito-urinary system ; thus the urethra becomes dilated and the 
bladder thickened ; and, unless the enlargement of the prostate advance in too 
great a proportion to the other changes, so as to interfere with the free escape 
of the urine, no disease can properly be said to be established. If we look 
upon the diseased enlargement of the prostate as such an amount of hyper¬ 
trophy of this organ as interferes seriously Avith the discharge of the urine, we 
shall probably not find it so frequent even in old men as is generally supposed, 
(luthi-ie states that it is not commonly found in the pensioners at Greenwich 
Hospital, Thompson found that an enlargement appreciable after death 
existed in S-l per cent, of men above the age of sixty ; but that such a degree of 
enlai’gcmcnt as to give rise to symptoms during life was only mot with in 15 
or 1 C per cent, of the cases he examined. Though age must be looked upon as 
the primary cause of this particular hypertrophy of the prostate, there can be 
little doubt that it may be predisposed to by any continued source of irritation 
of the urihary organs, such as gonorrhoea, stricture, or hard living. 

Chaeacters. —Enlargement of the prostate is due to hypertrophy of the 
normal structures—fibrous and glandular—of the organs. Most commonly 
there is an excess of development of the fibrous structure ; generally, how¬ 
ever, when the size of the gland has been very slowly and not greatly 
enlarged, there is nearly equal hypertrophy of all the tissues. In rare instances, 
there is excessive development of the glandular element; and in some cases 
homologous tumours are developed. The enlargement generally occupies the 
whole of the organ, and may cause its size to increase to that of a hen’s egg or 
a small orange ; in most cases, all the lobes are enlarged equally or nearly so, 
but sometimes there is a greater development of one of the lateral lobes or of 
the middle portion. More rarely, the lateral lobes ©r the anterior commissure 
alone are enlarged. 

The enlarged prostate, in the earlier stages, presents to the naked eye an ap¬ 
pearance of rotundity and increased fulness ; at a more advanced stage, there 
may be great irregularity of outline. There is usually no change of colour 
externally : and the texture of the gland is generally indurated, though some¬ 
times it is found to be looser and softer than natural. On making a section. 
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the cut surface bulges above the level; and the shades of colour are more 
strongly marked than in the healthy prostate. Not uncommonly, single gland- 
lobules are found hypertrophied; and in some cases, spheroidal prominences 
are seen, which are easily enucleated, and which are tumours formed in the 
substance of the gland. Of these we shall presently speak. In some instances, 
an abundance of fluid escapes from the cut’surface and from the openings of 
the prostatic ducts; while in other cases this is entirely wanting. Small 
cavities, dilatations of the gland-follicles, are occasionally found; sometimes 
empty, and sometimes containing a yellow fluid resembling pus in api)earance, 
but which consists of the prostatic secretion in a thickened state. The 
prostate may attain a very large size. The largest that I have seen is certainly 
one in the Norwich Hospital Museum, taken from a man of eighty ; it weighs 
more than 20 ounces. 

Simple Frostatic Tumours. —The nature of simple tumours of the 
prostate has been carefully studied by Sir Henry Thompson ; to whose 
elaborate work on the diseases of this organ the student is referred for further 
information. According to Thompson, tumours of non-malignant character 
are met with in most cases of hypertrophied prostate, and also occasionally 
when there is no enlargement of the organ. He divides them into two 
classes. 

“ 1. Tumours which are generally imbedded in the substances of the pro¬ 
state, but the structures of which arc isolated from those which smroimded it. 

“ 2. Outgrowths which are continuous in structure with the parts of the 
prostate whence they spring, but which manifest a tendency to become par¬ 
tially isolated, by assuming a more or less polypoid form, and maintaining 
attachment to the parent organ through the medium of a pedicle only.” 

1. The isolated tumoitrs in the substance of the prostate have been recognised 
by Sir B. Home, Cruveilhier, Rokitansky, Paget, and other pathologists. They 
may occupy smy portion of the organ ; but are, perhaps, more numerous in the 
lateral lobes than elsewhere. They arc easily enucleated, having but a loose 
connection with the substance of the gland. In diameter they vary from V,yth 
to |ths of an inch. They are firmer and mostly paler in colour than the proper 
prostatic tissite, and are less vascular. 

“ The basis of the tumours appears to be the fibrous basis or stroma of the 
prostate itself, an admixture of unstriped, soft, pale muscular fibres, and con¬ 
nective with a little elastic tissue, closely interwoven. Interspersed with this, 
there are present in most cases small cavities containing flattened polygonal or 
spheroidal epithelium, like that seen in a pouch at the extremity of a prostatic 
gland-duct, and sometimes, also, some prismatic epithelium. These cavities are 
sometimes solitary, sometimes slightly branched, and sometimes of an elongated 
or tubular form. In a few instances there is very little, or, perhaps no such 
glandular tissue to be found ; generally, however, a careful search will discover 
it. In some of the otitlying tumours the glandular structure is more perfectly 
developed—in some it is quite so—and a duct is furnished which evidently 
caiTies secretion to the appointed destination.” 

2. The p^ of the prostate which is most usually the seat of outgrowth is the 
middle or urethral portion, which may become greatly enlarged in size, with 
or ndthout hyiwrtrophy of the lateral lobes. The growth assumes a pyriform 
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fihape, and is more or less pedunculated. It is continuous in structure with 
the prostatic tissues, and has its own duct, which opens into the urethra 
through .the pedicle. Prostatic concretions are commonly found in these out¬ 
growths ; never in the isolated tumours. 

Outgrowths are most common in the middle portion of the prostate j but 
sometimes there may be a projection ft’onl the iwsterior part of one of th§ 
lateral lobes, or from that portion of the gland which lies above or in front of 
the inner orifice of the urethra. 

In rare instances, the verumontanum alone appears to be affected, forming 
a thickened polypoid projection, which projects in a ^-alvular manner, tmd 
interferes materially with the flow of urine. 

Thompson points out, as had been suggested by Velpeau, that remarkable 
analogies exist between these prostatic outgrowths and the fibroid tumours 
of the uterus. This view is in accordance with the teaching of Leuckart, 
Simpson, and others, that the prostatic utricle in the male is the analogue of 
the uterus in the female. 


Mechandcal Effects of Enlarged Prostate on the Urinary Organs.— 

Enlargements of the prostate are productive of inconvenience with regard to 
the flow of urmc, giving rise either to retention or to incontinence, or to a kind 
o f mixture of bothjjonditions. When the lateral lobes are enlarged, there is a 
diminution of the lateral or transverse diameter of the canal, at the same time 
that the antero-posterior diameter is increased, so that the canal becomes a 
chink-like passage. The urethra also becomes greatly elongated and tortuous; 
and is diverted from the natural direction—this varying with the form of 
enlargement. When the median portion is enlarged, there is a more or less 
angular curvature of the canal at the prostatic portion. When, in addition, 
there is enlargement of a lateral lobe, the urethra is also curved laterally in 
the direction of the enlarged lobe. The lateral deviation may occur also when 
there is enlargement of the middle lobe ; but it then affects both sides. 

The inner orifice of the urethra also undergoes changes. Enlargement of 


the posterior part of the middle portion of the 
prostate gives it a crescejitric form, with the 
convexity directed upwards; and, in enlarge¬ 
ment of either lateral lobe, the convexity of 
the crescent lies towards the side opposite the 
enlarged lobe. Sometimes, when there arc two 
or more irregularly enlarged lobes, the orifice is 
very much distorted, elongated, and tortuous. 
Sometimes, in cases of valvular or pedunculated 
projections from the posterior portions, the 
orifice appears , to be overlapped altogether. 
This condition existed in the case from which 
the accompanying (Fig. 790 ) was taken ; the 
third, or median lobe forming a pedunculated 
tumour which acted like a valve—obstructing 
the exit of the urine from the bladder, though 
it did not offer any obstacle to the introduction 
of a catheter. 
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The elongation and expansion of the prostatic portion of the urethra gives 
rise to an increase in its capacity, so that it sometimes holds two or three 

ounces of urine ; and the elongation Will 
carry the neck of the bladder upwards and 
behind the pubes, to a considerable dis¬ 
tance from the urethra. 

While the lateral enlargements cause 
the urethra to assume a somewhat tor¬ 
tuous course, the middle lobe, if hypertro¬ 
phied, may readily occasion retention, by 
projecting against the entrance to this 
winding channel, and falling over it like 
a valve whenever the patient attempts to 
pass urine, as in Fig. 700 . Then, again, 
if the middle lobe continue small whilst 
the enlargement of the lateral lobes takes 
a direction up towards the bladder, widen¬ 
ing as they go, the vesical nock may be so 
dilated that incontinence ai^d a continuous 
dribbling will occur through a kind of fis¬ 
sure that extends between the lateral lobes. 

The obstacle offered to the passage 
of the urine by an enlarged prostate will 
usually eventually give rise to a chroni¬ 
cally thickened, fasciculated, and sacculated 
bladder, the fundus of which descends 
below and behind the enlarged gland, 
forming a kind of pouch that cannot 
empty itself, smd in which mucus and morbid concretions are apt to collect. 
The ureters often become dilated and the kidneys chronically diseased; a series 
of changes well illustrated by the annexed cut (Fig. 791 ). 

Moral Effects of Enlarged Prostate. —The irritation of a congested and 
enlarged prostate will e xcite l ibidinous ideas in the aged, which may lead to the 
perpetration of acts of indecency—such as exposure of the person, &c., or to a 
general impairment of the moral tone. But not only does the diseased state of 
this body thus excite a depraved condition of the mind i the converse will also 
happen. And if the true history of many cases of prostatic congestion and 
hsemorrhage were told, it would be found to begin in undue or irregular 
sexual or erotic excitement, by which the genital organs have been injuriously 
over-stimulated. 

' Symptoms. —The symptoms of enlarged prostate arise primarily from the 
mechanical obstacle offered to the escape of the urine. The first symptoms 
usually consist in the feeling of a necessity to strain slightly before the urine 
win flow; and then, after the bladder has been apparently emptied, in the 
involuntary escape of a small quantity of mine. The patient also finds that 
he is much longer than usual in emptying the bladder; for, though the stream 
flows fireely enough so soon as it has once begun to escape, yet it cannot be 
properly projected, the viscus having, to a certain extent, lost its tonicity. 
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About this time changes begin to take place in the urine, which usually 
becomes somewhat fetid, eyen while it continues acid, and is often intermixed 
with more or less yiscid, stringy mucus ; though in many cases it is clear, pale, 
and not in any way altered in character. The symptoms often come on in a 
ycry gradual manner, the patient straining and experiencing much difficulty in 
the extrusion of the urine for months or even years before retention will occur. 
As the disease adyancos and the bladder becomes less capable of emptying 
itself, two or three ounces or moi*e of residual urine are left, which becomes 
dark, and mixed with adhesive sticky mucus ; and, at last, if the mucous 
membrane of the bladder fall into a chronic state of inflammation, this urine 
assumes a milky appearance from an admixture of pus, and becomes horribly 
offensive, blackening the silver catheter. 

DiAGsrosiS.—The exact condition of the enlarged prostate can only be ascer¬ 
tained by examination through the rectum and urethra. By rectal exploration 
with the finger, the degree of enlargement of the lateral lobes can best bo 
ascertained ; though, as in many cases the end of the finger cannot reach the 
further extremity of the gland, it will be impossible to say to what extent the 
hypertrophy has extended. The urethral exploration must bo conducted by 
means of a long gum-elastic or a silver prostatic catheter, and will afford 
information that rectal exploration cannot gi^ e ; and by it are ascertained 
approximately the size of the middle lobe, and the condition of the urethra as 
to elongation and curve. 

The diagnosis of obstniction in consequence of enlarged prostate has to be 
made from that produced by, 1, Strictiire of the Urethra ; 2, Calculus of the 
Bladder ; ff, Vesical Tumour : 4 , Chronic Cystitis ; I"), Atony of the Bladder ; 
(), Paralysis of the Bladder. 

1. In Sti-MurcAhe stream of urine is small; the obstruction is within six 
inches of the meatus ; and the disease mostly occurs before middle life. In 
enlarged prostate, the flow of urine is not always reduced in volume; the 
obstruction is at least seven inches from the orifice ; and the enlargement does 
not occur until after middle life. 

In strictui-e, straining will increase the jet of urine ; in enlarged prostate, 
it only makes matters worse. 

2. Calculus presente many symptoms in common with enlarged prostate, and 
its more special symptoms may be absent. The presence of a small quantity 
of florid blood in the urine passed after exercise should make the Surgeon 
strongly suspect the presence of a stone ; but the use of the sound will alone 
lead to an exact diagnosis. 

3 . Vesical Tumour gives I’isc to more pain and tenderness on the introduc¬ 
tion of instruments than prostatic enlargement; and the urine generally con¬ 
tains sanious di^harge and flocculi, often with sabulous matter. Microscopic 
examination of the contents of the urine may show the presence of the com¬ 
ponent tissues of the tumour. Tumours, especially of the malignant kind, 
may be felt through the rectum ; while villous tumours give rise to the idmost 
constant presence of blood in the urine. 

4 . In Chronic Cystitis, without complication, the absence of the physical 
signs of enlarged prostate, as ascertained by examination by tho rectum and 
urethra, wiU establish the diagnosis. 
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5 . In Atony of the bladder from over-distension, the diagnosis is effected by 
observing the manner in which the nrine flows on the introduction of a 
catheter. In prostatic obstruction—^provided that the distension have not 
produced atony—the flow of urine is often forcible, and can be accelerated by 
the Avill of the patient; while, in atony, the urine simply runs out through the 
catheter. 

C. True Paralysis of the bladder, accompanied with a similar affection of 
other parts, is recognised by its concomitant conditions, and by the absence of 
physical signs of enlarged prostate, and, as in atony, by the passive nature of 
the flow of urine through the catheter. 

Retention of Urine constitutes the gi’cat danger in advanced cases of 
enlarged prostate. It commonly comes on gradually, the patient having for 
some time before experienced considerable difficulty in passing his urine, and he 
will often find that the more he strains in his efforts to do this the less readily 
will it come away ; whereas, when he remains quiet, it will usually flow ^vith 
more freedom. The retention from prostatic enlargement is of the mixed kind, 
there being always more or less incontinence, or rather overflow, conjoined 
with it. When the bladder has become tense, and the prostatic portion of the 
urethra put upon the stretch, the escape of a certain quantity of urine will 
take place, until, by the relief of the tension of the over-distended bladder, the 
pai’ts about its neck and the enlarged prostate l^ecome relaxed, so that they 
again fall together, and thus, the urethra resuming its tortuous condition, the 
outlet is occluded. In these cases error may always be guarded against by the 
Surgeon feeling the enlarged bladder rising Tip aboi'e the pubes, and reaching 
perhaps as, high as the umbilicus. This condition is an extremely dangerous 
one, not so much from any risk of the bladder or urethra giving ivay in conse¬ 
quence of over-distension, which very rarely happens in retention from enlarged 
prostate, as from the occurrence of atony of the bladder, or the probability of 
the early setting in of chronic inflammation of its mucous membrane, which is 
especially apt to take place. The bladder has usually not emptied itself com¬ 
pletely for a considerable length of time before the retention is complete; and 
a quantity of ropy mucus, having collected in the fundus behind the prostate, 
whence it cannot be expelled, becomes putrid, and thus disposes to the super¬ 
vention of that form of chronic inflammation of the vesical mucous membrane, 
which, occurring in a depressed state of the system, is especially apt to give 
rise to a browm tongue with quick pulse, and typhoid symptoms. Secondary 
inflammation of the kidneys terminating in suppuration is of frequent occur¬ 
rence. Indeed, when death occurs from prostatic disease, it usually takes 
place in this way. 

In some rare instances there is evidence of true incontinence of urine, the 
bladder being found empty and contracted, while the prostate is enlarged con¬ 
siderably but equally, so that the urethral orifice is patent. 

Treatment. —In the treatment of enlarged prostate, little can be done by 
medical means ; though 4 he patient’s condition may be somewhat ameliorated 
by remedies calculated to lessen irritation about the urinary organs, and to 
improve the condition of the urine. Ifjt be very acid, alkalies with henbane 
should be given ; if neutral or alkalin e, th e dilute nitric ^id_ with op ium ; if 
mixed with ropy mucus or muco-piis, Sie infusion of buchu, or the balsams of 
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copaiba or Pera, or turpentine. If haemorrliage occur, tincture of sesqui- 
chloride of iron, infuHon of ura ursi, or gallic acid, will be useful. Counter- 
irritation, the application of iodine, and other measures calculated to promote 
absorption of the enlarged gland, are of service. 

In the treatment of enlarged prostate, it is of great importance to use the 
catheter regularly, in order to empty the pouch that forms in the bas of 
^ffie"Ha33er behind the prostate ; and which, being below the level of the 
urethra, tends to collect an accumulation of viscid mucus and fetid urine which 
the patient cannot expel without aid, partly from their gravitating into this 
pouch, and partly from the muscular power of the organ being impaired. The 
removal of these matters is of great importance ; as, independently of any 
intention, they may, by undergoing putrefaction, give rise to septic infection. 
The bladder should be effectually emptied at least twice every day. This may 
best be done by the introduction of a gum catheter of full size, which should 
be passed without the stylet. This the patient should be taught to do him^lf; 
and thus the habitual distension of the "bladder, or retention in it of a quantity 
of urine, will be prevented, and all the accompanying constitutional distiubance 
averted. Sometimes, in order to reach and empty %e bladder thoroughly, a 
prostatic catheter must be used. This instrument should be made of silver, 
and be of large size, equal to about No. 12. In order to properly enter the 
bladder, which is carried away from the surface by the elongated urethra, the 
prostatic should be about fom* 
inches longer than an ordinary 
catheter ; and, as the neck of 
the viscus is usually pushed 
up high behind the pubes by 
the projection upwards of the 
lateral lobes, the curve of the 
instrument should be greater 
and longer than usual. I 
find the best-shaped prostatic 
catheter to be one, the curve 
of which is exactly the third 
of the circumference of a circle 
live-and-a-half inches in dia¬ 
meter. The eyes should be 
large and rounded ; and I have 
found it of use to have the 
lower end of the slylet pro¬ 
vided with a piston-plate, so 
that, by withdrawing this, 
the mucus may be sucked in 
through the eyes of the instrument. In some cases, however, a moderate^ ourv'ed 
gum-elastic catheter, of full size, enters the bladder most easilyin fact, no 
one curve nor one Wnd of instrument will answar in all cases. Inintrodneiag 
the c^heter, eases should he taken wh^ the point enters the prostatic portion 
of the im^hra, to depr^ the handle wdl between the thighs, lest the end 
hitch against the enlarged middle lobe (Fig. 792 ) or do not sweep sufficiently 



Fig. 792,—Enlarged Kiddle Lobe of Proebite, 
arrestlug progreee of the Catheter. 
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round the pubes. The middle lobe, even when very greatly enlarged and 
valvular, as was the case in Fig. 790 , does not necessarily offer much obstacle 
to the introduction of the catheter, the point of which pushes it back. It is 
of great moment to ascertain that the catheter does fairly enter the body of 
the bladder. In enlarged prostate, the«corresponding portion of the urethra is 
often elongated and dilated, forming a bend or iwueh, containing perhaps half 
an ounce or one ounce of urine; this pouch the catheter may enter and empty, 
and the Surgeon, then erroneously supposing that he has passed the instrument 
into the bladder, may rest content ; but this is a grievous error, as the bladder 
is left distended beyond the pouch. 

treatment of detention of Uxiiie. —^When retention has occurred, re¬ 
lief can only be afforded by the proper use of the catheter, and this should 
never be delayed, as typhoid symptoms in elderly people rapidly set in. 
Three questions present themselves in connection with the treatment of this 
form of retention. 

1. As to the /cind of catheter that'should be used, Brodie recommends a 
gum-elastic instrument, long, of large size, and kept on a well-curved iron 
stylet, so to preserve its curve when that is withdrawn. This must be intro¬ 
duced either with or without the stylet; if possible, without it. Other Surgeons 
of great authority in these matters prefer the silver prostatic catheter ; and 1 
certainly think that for the relief of retention a silver instrument is safer, and 
more easily managed, than the gum-clastic one. It might be supposed that 
a less chance of mischief vi'ould result from the gum-elastic than from the 
metallic catheter, as being the softer and more yielding instrument; but this 
is erroneous, if the stylet be allowed to remain in, as it is then as rigid at 
the point, as hard, and as likely to penetrate soft structures as a silver one 
would be. If the stylet be withdrawn, it is often a very unmanageable instru¬ 
ment ; it is impossible to know how to direct its point ; and if the obstacle be 
difficult to surmount, it is not easy to guide the instrument over it. The 
manoeuvre mentioned by Sir B. Brodie will often be of use ; viz., after passing 
the catheter as far as it will go, to withdraw the stylet for three or four inches, 
and so tilt up the point of the catheter, which then passes over the obstacle. 

With the metallic catheter, on the other hand, the Surgeon can feel his way, 
as it were, and will, if he depress the handle well, as soon as the point enters 
the prostatic portion of the urethra, find little difficulty in guiding it into the 
bladder. It is the first introduction of the instrument that especially requires 
carfe, aud as much gentleness as possible ; after it has once been introduced, it 
will invariably readily find its own way. 

It is a question whether the patient should be placed in the erect or in the 
recumbent position, when the catheter is introduced for the relief of urinary 
.retention. I certainly think that the recumbent is not only the easiest position 
in which to introduce the instrument, but the safest. In old and feeble subjects 
^e sudden withdrawal of the ludnc, by removing compr^ion from the abdo- 
.^piiufll veins, and allowing these vesi^ to refiU, may induce syncope, which 
^curring in the e^ect position might prove fetal. I have heard of one case, 
* in which the sudden death of the aged patient in such cireumirtiances was 
nttributed* to this cause. 

By far the most CQUvenient instrument in the majority of eases is the soft 
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French elbowed catheter—the " cathetcre ooude,” of the feiase aiid shape 
here represented {Fig. 70 S). The stem is soft and pliable, but the angle and 



Fig. 703.—Elbowed Catheter. 


eyed point are made of firm gum-catheter material. By keeping the point 
well up against the urethra, it mil often slip in vciy easily and smoothly in 
cases of enlarged prostate. 

A flexible India-nrbber catheter is also a useful instrument in the treatment 
of prostatic retention. Hutchinson states “that in almost all cases of prostatic 
retention, a flexible India-rubber catheter without a stylet can be passed into 
the bladder.” Its use is so perfectly painless and free from danger, that 
it may always be tried before adopting more severe measures. If from any 
cause it be necessary to retain such an instrument, llntchinson uses a nozzle 
with rings passed into the orifice of the India-rubber catheter, and fitted with a 

styletted plug.” The nozzle is about three-quarters of an inch in length, 
and is fitted accurately by the plug. The stylet reaches about two inches 
down the catheter sa as to stiffen it. With such an instrument in use, the 
patient need not be confined to bed. 

2. The next question in connection with the relief of retention in these cases 
is, whether the catheter should be left in the Madder, or be withdrawn after the 
viscuB is emptied. As a general rule, it is certainly far better not to leave 
the catheter in, for the reasons given at page 854 . The instrument should be 
introduced twice in the twenty-four hom*s ; and care should be t^en. If 
possible, to empty the pouch behind the prostate by depressing its point. 
When the instrument is used habitually in this way, the gum-catheter may 
be employed. Should the mucus be very viscid and offensive, the bladder 
may be washed out with tepid water through a double current patheter. After 
the bladder has been emptied for the first time, it will be found to refill in the 
course of a very few hours, usually in six or eight, the secretion of the kidneys 
appearing to be set free on the removal of the pressure. 

Should any great difficulty be experienced in introducing the catheter, it may 
be thought desirable to leave it in the bladder for two or three days ; and 
then a gum-elastic one is always to be preferred, as in these circunMtanceB it 
presents a great advantage over the silver catheter, becoming soft, accommo¬ 
dating itself to the shape of the parts after the stylet has been taken out, and 
not being so liable to irritate the mucous membrane with its point, winch, 
dipping down into*the pouch behind the prostate, acts as a syphon, emptying 
this part of the bladder far better than a .silver catheter could do. 

8. The third question in connection with the relief of retention from 
enlarged prostate, is as to the course that should be pursued f no instru¬ 
ment cam, he mtrodmsd into the bladder in the ordinary way. Iiv these cases, 
which, however, very rarely occur, three .lines of practice may be., adopted ; ; 
puncture of the bladder above the pubes, puncture through the rectum, or forcible 
eatheterism. 
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Puncture abo^e the Pnhes can very seldom be required. Since tbe 
University College Hospital was opened, only three cases have presented them¬ 
selves in which it was thought proper to adopt such a procedure for retention 
from enlarged prostate ; and in one of these cases, which was under my care, 
the enlargement of the prostate was complicated with impermeable stricture, 
which was, indeed, the main cause of the retention. The operation consists 
either in pushing the trochar at once through the abdominal wall; or else, as 
in tapping for ascites, making a small incision about half an inch in length 
through the integuments, exactly in the mesial line, immediately above the 
I)ube8, and then passing a curved trochar, with its concavity downwards and 
backwards, into the bladder behind that bone, and consequently underneath 
the reflection of the peritoneum (Fig. 7 !) 4 ). After the bladder has been 
emptied, the cannula or an elastic gum tube must be left in for the escape of 
the TU'inc, whilst the continuity of the natural passage is being restored. 
When the bladder is greatly distended, in consequence of retention from 
enlargement of the prostate or any other cause, the peritoneal reflection is car¬ 
ried up wth it, and a considerable portion of the anterior wall of the organ 
uncovered by peritoneum is left above the pubes. In a case of unrelieved re¬ 
tention from stricture, in which the patient died suddenly during the adminis¬ 
tration of chloroform, and which I had an opportunity of dissecting, I found 
that the fundus of the bladder reached to five inches above the symphysis 
]mbis, and was only two inches l)elow the umbilicus ; that the line of reflec¬ 
tion of the peritoneum was 
8^ inches above the bone ; and 
that the space uncovered by 
serous membrane was 2^ inches 
wide. The bladder contained 
nearly forty ounces of urine, the 
retention having lasted during 
forty-eight hours. 

Brander of Jersey and others 
have modified this operation by 
puncturing through the symphysis 
pubis, by means of a trochar and 
cannula. There is not, howevei’, 
sufficient evidence to enable us to 
decide as to the merits of this 
' procedure. 

Functnre throngh the Sec- 

tum is not generally a safe pro- 
Fig. T9*.—Pwnctura of the Biacuier. The iipi>or luetru- ccduTc in retention from enlarged 

meet is in the position of Piuiuture alwjve the Ihihes; j. j. • 

the lower in that of the Puncture through tile Bectuin. prostate, in COnsequeuce 01 this 

structure encroaching on that 
part of the inferior fundus of the bladder which is imcovered by peri¬ 
toneum. l^fhen, however, the retention arises from enlargement of the urethral 
liortion rqther .than of the lateral ‘lobes, this operation may be safely done ; 
and, indeed, I have known it put in practice with advantage in such cases 
(Fig. 794 ). 
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A procedure that was formerly recommended by Brodie, Liston, and most 
Surgeons of authority in these matters, was Forcible Catbeteriam, or Ttin- 
nellittg the Prostate. As the retention is generally owing to an enlargement of 
thcjiUrcthral portion of the prostate, relief was aflbrded by pushing the point of 
a silver catheter through this obstacle into the bladder. A false passage was 
thus purposely formed, in which the instrument was left for about forty-eight 
hours, when it would generally enter it again with sufficient readiness on being 
re-introduced. This practice has, however, been very generally rendered unne¬ 
cessary by the use of improved instruments, aided by chloroform inhalations ; 
and “ tunnelling the prostate ” may be looked uiwii as belonging to a past ago 
of Urinary Surgery, ruder than the present. 

After the retention has been relieved, the bladder will often remain in an 
atonic state for a time, the urine flowing out, but with no i)owcr of expulsion, 
for some weeks. In these circumstances, the catheter should be used twice in 
the twenty-four hours; good diet, with wine, quinine, and extract of mix 
vomica may be given, and blisters applied to the sacrum ; afterwards, the 
patient should be taught to pass the catheter for himself once or twice daily. 

The radical cure of the impediment, to the flow of the urine has been pro¬ 
posed to be effected by removing the enlarged middle lobe of the prostate by 
ligature, by excision with a lithotrite, or by lateral or median incision of the 
perinmum. Such operations, hoivevcr, from their difficulty and danger, should 
not be lightly undertaken ; iierhaps the least dangerous mode of removal 
would be by median urethrotomy. 

OTHSB DISBABES OF THE FBOSTATE. 

Atrophy of the Prostate sometimes occurs. It may be the result of 
exhausti ng d isease, especially phthisis, of old. age, of mechanical pressure froni 
tumours or calc^ or of local disease of the gland itself. I’lie atrophy may 
also be congenial. 

Cancer of the Prostate. —The prostate is very rarely attacked by cancer, 
probably more rarely than any other structure in the body. When cancer 
occurs in this organ, it is usually of the encephaloid and hsematoid forms. I 
have, however, seen true scirrhus in the case of a man about 70 years old. 
He died with secondary deposits in the abdominal gland, and ^vith the livei’ 
studded with scirrhous nodules. 

Bare as the disease is, I have seen at least three instances of it, and can 
therefore scarcely agree with the estimate of Tanchou, given by Walshe, that it 
only occurred five times in upwards‘of eight thousand fatal cases of cancer. 

The SymjHoms are those of ordinary enlarged prostate. But digital 
examination per rectum Avill probably detect a large, hard, ill-defined mass 
entering up into the pelvis and abdomen t and the gradual development of 
secondary deposits in distant organs will reveal the true nature of this incurable 
affection. 

The only Tr^atimnt that can be adopted is that calculated to I’clicve the 
bladder from the mechanical obstacle to the escape of urine, and to palliate 
suffering by ordinary means. 

Tubercle of the Prostate is occasionally, but rarely, met with ; and is to 
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be regarded as a manifesfcation of a constitutional disease. It may lead to ex- 
tmisive suppuration in the isehio-rectal fossa, and possibly to some forms of 
fistula in ano. Cheesy masses are occasionally found in the prostate in cases 
of tuberculax disease of the epididymis, vesicnlae seminales, and vas deferens. 
In a case which occurred lately in University College Hospital, in which the 
patient died of tubercular meningitis after castration for tubercular tei^cle, 
two cavities surrounded by cheesy matter, and large enough to admit thb lop 
of the thumb, were found in the prostate gland. 

Cysts or Cavities are sometimes found in the prostate; they may ]je 
dilatations of gland-follicles, abscesses, or cavities containing concretions or 
calculi. 

Prostatic Calculi have been already described in the Chapter on Urinary 
Calculus (Vol. II. p. 883 ). 

Prostatorrlicea has been described by Gross as a discharge of clear glairy 
mucus from the prostate, in consequence of irritation of that organ. The 
disease is characterised by the discharge of a few drops of ropy, viscid mucus 
from the urethra after micturition or defecation. It is chiefly of importance 
from its liability to be confounded with ^rmatorrhoja, and from the depressing- 
effect consequently produced upon the patient’s mind. 

The Diagnosis of prostatorrhooa from sj)ermatorrhoBa may be effected by 
microscopical examination of the chanicters of the discharge. 

The Treatment consists in attention to the state of the general health ; the 
administration of tonics, more especially of iron and nux Yomica ; the removal 
of any local source of irritation in the urethra, rectum, or anus, as stricture,, 
piles, or fissure ; and the local application to the prostatic portion of the 
urethra of the nitrate of silver. The application of a blister to the perinajuui 
is beneficial in some cases. 
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CHAPTER laXXll, 

DISEASES OP THE URETHRA. 

tTBETHBITIS. 

S^:^e _Zxu|£uaji) 3 Latuai of the Urethm is especially apt to uccur in 
strumous, rheu matic, or gouty individuals, from slight sources of irritation, 
cither~ 3 irect or sympathetic, that would not excite it in more healthy constitu¬ 
tions. Iir stramQiis.„children, it may arise from worms in the intestines, or 
fi’om gastric irritation; and in gouty or rheumatic subjects, it appears often to 
occur ill ccmhection with an acid or loaded state of the urine. In other cases, 
the i rritat ion of a stricture, t^ passage of instruments, or ordinsu-y sexual in- 
tercom’se, may occasion the disease, without there being anything of a specific 
or venereal character about it. Contact with women who are out of health, 
pregnant, or suffering from leucorrhoea, may and often does give rise to local 
irritation of this kind. Urethritis, especially when arising from sexual inter- 
com'se, is frequently mistaken for gonorrhoea; but from this it may be dis- 
I tinguished by the less intense degree of inflammation, and by the absence of 
the secondary consequences that frequently follow true gonorrhoea; yet, in 
many instances, the diagnosis is extremely difficult, especially from the subacute 
forim of gonorrhoea that are common in London. 

Si/inptams .—Urethritis is characterised by heat, apd tension about 

the urethra fora daj or two, followed by muco-purulent discharge, often rather 
profuse, and accompanied 1 ^ sopie ardor urinue. The symptoms altogether are 
not severe, and the disease usually subsides at the end of a week or ten days ; 
but sometimes it becomes chronic, especially if conjoined with stricture, and 
then constitutes an extremely troublesome affection, more particularly in gouty 
individuals. 

IVeattnejiL —The treatment of urethritis is mildly antiphlogistic. The 
b owels should be k ept open, and salines freely administered ; in many cases 
small doses of colchicum, in combination with alkalies, wiU be found of 
especial service in cutting the disease short. The use of emollient or dightly 
astring ent J.njecti ons, such as opiate lotions, or a very weak solution of acetate 
o f lead , with Mladonn^ be found serviceable as the disease is on the 
decline, but not until ISien ; and when the affection has reached ajchrqnic 
stage, small doses of copaiba may be advantageouslv administered. The diet 
in all cases should be of the blandest character, stimulants of all kinds being 
interdicted. 

If the disease be conjoined with slight picture, it may not unfrequentlygive 
rise to temporary retention of urine, ^is may, however, most commonly 
be readily relieved by antiphlogistic treatment, cupping or leeches to the 
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perinaeum, the warm hip-bath, and salines, with, perhaps, opiate suppositories, 
and plenty of demulcent drinks. The catheter should not be used in these 
cases, if it be possible to give relief without it. 

nretkral Abscess occasionally forms as the restdt of luethritis, a soft fluc¬ 
tuating point being perceived in the neighbourhood of the canal. As soon as 
this is detected, it should be opened, when the aperture that results will readily 
close. If left, it will probably not burst %xtemaUy, but into the urethra, the 
tissues in this direction being less resistant; and then, if it should be opened 
externally as well, a troublesome urinary fistula will result. 

Perineal Abscess may form as the result of stricture or of urethritis, in 
whatever way excited ; the patient complaining of a sensation of weight, with 
I)ain and throbbing, deep in the perinm um . On examination, a hard tense 
swelling will be found, situated a little anteriorly to the anus, and extending 
along the side of the urethra. It presents no sign of fluctuation until it comes 
forwards into the scrotum. 

The Treatment consists in the application of leeches, followed by fomenta¬ 
tions, and an early incision through the perinmum into the swelling. In some 
cases, the abscess is situated altogether externally to the urethra, and then the 
aperture closes readily enough, like that of any other ordinary abscess. In 
other cases, it communicates wdth the canal, and then fistulous openings are 
left, through which a certain quantity of urine escapes. These apertures 
gradually tend to close if they be not complicated‘with stricture or other 
urethral disease ; should they be so, they will require special treatment, of a 
kind that will bo hereafter described. 

OONOBBHCBA. 

Oonorrboea is a specific disease, accompanied by inflammation and an abun¬ 
dant muco-purulent discharge ; affecting the urethra most commonly, but also 
the other mucous membranes of the genital organs, as of the prepuce and the 
glans in the male, and of the vulva and vagina in the female. 

The methra, is the jwual spat of gonoirhpea in th e m ale ; and the disease 
may be looked on as an infectious urethritis. It is usually fixed with greatest 
intensity in the fossa navicularis; but it may extend itself over a much gieater 
surface, affecting the entire length of the canal, and even the whole mucous 
lining of the bladder. In the femaleit commonly spreads over the extensive 
mucous surface of the internal organs of generation, and sometimes invades the 
lUteittp and Fallopian tubes. 

Causb.—-G onorrhoea has its origin in the female, and is constantly developed 
de novo in prostitutes, thSt is, without infection from the male. It is a highly 
infective in fla m m ation of the mucous membrane of the vagina genemted by 
^ deoqmpositi^ o^rejmned setMja .ind of foul discharges, the result of 
repeat^ acte of nndwca’inaiiaate intercourse without proper ^tention to cl^nli- 
ness. It is impoMible to say where urethritis^ or vaginitis ends, and infective 
gonorirhoea h^lns. In the nmle, gonorrhoea arises in aU cases frorii the appli¬ 
cation'of n i^nliar animal poison, gUnerated in the female by impure or indis- 
cxindn^ sexual intercourse, to the parts which it attacks, and must hot be 
wnfoimded with the •various non-specific inflammatory diseases that may affect 
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the parts pomuionly the seat of gonorrhcEa, and which are^all characterised by 
muco-purulent discharges. 

The poison of gonorrhcea differs entirely from those of the venereal diseases 
described in Chapter XXXVI., as has been fully proved by the unerring test 
of inoculation; these diseases not being capable of reproducing one another 
in any circumstances. 

The inflammatoiy suppuration which is characteristic of gonorrhoea has 
these peculiarities: 1. It has a distinct and lengthened period of incu¬ 
bation ; 2. It rapidly propagates itself by continuity of tissue along the 
mucous tracts that it affects ; 8. It is contagious in the highest degree not 
only when the pus is applied to, and, as it were, rubbed into the mucous 
surfaces of the generative organs during coitus, but when it simply touches 
other mucous surfaces ; and 4 . It is attended by remote constitutional 
phenomena partaking of a pyaemic character. 

Chakacter. —Gonorrhoea is usually looked upon as a purely Ipcal affection 
of t he genita l organs. Some Surgeons, however, amongst whom may be espe¬ 
cially mentioned Travers, seem to consider it as occasionally assuming a con¬ 
stitutional character ; in this opinion 1 entirely agree. Although gonorrhoeii 
in the early stages is doubtless a strictly local aftection, yet it is occasionally 
followed by a particular train of very characteristic phenomena, that can 
scarcely be looked upon in any other light than as the result of constitutional 
infection j the more so, as some individuals never have gouorrhma without the 
disease being followed by these sequences, whilst others are altogether exempt 
from them. The parts that are secondarily affected are chiefly the fibipus' 
tissues, the mucous and the cutaneous surfaces. The affections of the fihrom 
tissues give rise to, so-called rheumatism aijd to peculiar forms of inflamma¬ 
tion of the testicle and of the sclerotjc. The affection of the mucous in&m,- 
displays itself in specific inflammations of the throat, and of the eyes ; 
and the shin becomes the seat of certain eruptions. The occurrence of these 
various affections, assuming as they do a specific type so distinctly marked 
that they can at once be characterised as gonorrhoeal, certainly tends to show 
that the disease impresses the constitution in some pecuhar manner, somewhat 
analogous to syphilis and pyaemia ; though in a far minor degree, and with 
much less certainty, than these diseases. 

Symptoms. —The symptoms of gonorrhcea in the male may be divided into 
three stages;—1. The Incubative Stage, or the period of Irritation ; 2. The 
Acute Inflan^atory Stage ; and, 8.*The Ctebiiic Stege. 

1. Ziacabativo Sta^.—The first st^e, that of irritation, usually comes* on 
from three to five days after poanection. when the patient begins to experience 
degree of faeatTitchii^. an^ g enei^ irritation a.l^ut the penis, ^e lips 
of the urethra are rome what r^ anSnsw^ ; its orifice gapes; ajLd,-Qn 
squeezing it. Bor^^ heua-.exud,e8. This stage usually continues for thK» or 
four days, but sometimes longer, for six or e^ht, when it terminates in the 
second stage, which is Qpe of active inflammation. 

2^ Jkomta iBflsmimwtary 9ta{(e.— The disch arge now becomes j^un- 
daftt. yimk, and d a greeniah-y ellow-colour i there is gre ^ pain ^jB,.l)^mg 
u rine, with oon8id«g ^i« smarting, and the urinc^ whidi„fl$>W8in.a 

dijninisbg d HtrPiftp V i increased J^iwncy.^ 
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fimi, and cord-likc to the touch ; the whole penis, indeed, looks generally red 
and turgescent. As the disease advances, and the bulbous portion of the 
urethra becomes affected, weight and tension in the perinasum will be com¬ 
plained of. If the prostatic portion be the seat of disease, there will be heat 
and weight about the anus. During the whole of this period there is generally 
a good deal of constitutional disturbance, restlessness, and fever. 

One of the most troublesome symptoms in this stage of the complaint is the 
occurrence of Chordee, which consists in painful erections at night, with a 
twist in the body of the penis, which is usually curved down towards the 
scrotum. 

dironic Stage. —These symptoms usually contiuuc for about a fort¬ 
night, when the third stage, tliat of subacute or chronic inflammation, sets in, 
1 )i;ring this period of the afl'ectioii the inflammatory symptoms gradually sub¬ 
side, but a thin mueo-purulcnt discharge keeps uj), with some degree of heat 
and irritation about the urethra, and occasional smarting in passing urine. 
U nder proper treatment, this usually subsides in the coarse of another fortnight 
or three weeks ; but, if neglected, or in certain constitutions, it may last tor 
many months, or even years, then degenerating into In proportion to 

tlie continuance of the afl'ection the inflammatory symptoms subside, though 
the specific and contagious character does not disaiipear, and the aftebtiou may 
continue so long as the dischai’ge keeps up. Hunter mentions the case of a 
girl who had been two years in the Magdalen Hospital, and Avho infected a 
person with whom she had connection immediately after she left that Institu¬ 
tion. The persistence oi‘ the contiigion of gleet is, it is tine, more marked in 
Avomeii than in men. So long, however, as any purulent discharge continues 
from the male urethra, though it bo but a daily drop, the patient must be looked 
upon as infectious. 

The scA'crity and the continuance of gonorrhttia are often opposed to one 
another. Thus the disease is most severe in young and plethoric persons, and 
in first attacks ; but it is most difficult of cure in strumous and phlegmatic 
constitutions, more especially if there be a gouty or rheumatic tendency co¬ 
existing, and is very troublesome to remove after repeated attacks. 1 have 
observed repeatedly that it is very apt to degenerate into a gleet in people Avho 
arc subject to chronic eczema. 

There is a form of chronic gleet Avhich continues very persistently after an 
attack of gonorrhoeal epididymitis. In these cases the discharge is not so 
much urethral iis testicular. It apjiears to proceed from the increased exuda¬ 
tion from the mucous membrane of tlie secretory and efferent structures of 
the testis, during the process of resolution of the inflammation. 

The length of time that the infection of gleet Avill continue in both sexes, 
but especially in the female, makes it somewhat difficult to say whether the 
poison of gonorrhoea can bo generated de novo, as it is not improbable that 
many individuals communicate the disease, believing themselves to be perfectly 
cured, though still suffering from slight gleet. 

Gleet. —^The term gleet is applied to any mucous or muco-purulent discharge, 
which is very small in amount and persists for an indefinite time unaccompa¬ 
nied by any other obvious symptoms. This condition is one which gives rise 
to great mental uneasiness in many patients, and some varieties are, moreover. 
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liable to terminate in Btrictm*e if um’elieved. Tlie correct diagnosis of its 
nature and source is, therefore, of extreme importance. In the first place, it 
is necessary to remember that in young men a somewhat copious flow of mucus 
is apt to accompany an erection of the penis. When, as is fircquently the case, 
an erection occurs just before waking in the morning, the mucus may be found 
glueing the lips of the urethra together, and may be mistaken by the patient 
for a gleet. Again, true gonorrhoeal gleet must not be confounded with pro- 
statorrhcca (see p. 870 ). Dcsormeaux has shown by means of the endoscope, 
that a true gonon'hoeal gleet is due to the presence of chronically inflamed 
patches of mucous membrane in - the urethra. These patches arc purplish or 
clivrk red in colour, whereas the normal xmethra is a pale pink. Sometimes the 
surface of the mucous membrane is covered with small granulations, like those 
seen on the conjunctiva in granular fids. This condition Desonucaixx calls 
“ gTannlar urethritis.” The patches may l^e multiifle, but more often there is 
only one situated in the bulbous portion of the urethra. The st/nijdoms of 
such a condition are the following. A slight, sometimes almost colourless 
sometimes yellowish, discharge w^ill be found glueing the lijjs of the ui'cthra 
together in the morning. This discharge is little aflected by diet or stimulants, 
Imt is usually greatly aggravated by connection. If during micturition the first 
lew di’ops of urine be passed into a separate vessel, floccnli of mucus and pus 
arc seen floating in it. There is no jxain or discomfort in micturition, but the 
str eam intty be slightly naiTowed, and a few drops of urine may be retained in 
the urethra, and dribble away afterwards, as in a slight stricture. These in¬ 
flamed patches may usually be detected without difficulty by the use of the 
olive-headed bougie. As the sound passes the inflamed spot, the patient will 
complain of pain, and on withdrawing it a di’op of blood may bo found upoii 
its bulb. A slight feeling of resistance to the instrument is also felt. 

TiiEA'mjiNT.—The treatment of gonorrhoea must be conducted with rc- 
lereuce to the stage to which the disease has attained, but especially Avith 
regard to the amomit of inflammatory action accompanying it. It is of two 
kinds, ratioii/d, and tqjec^yic or empirical. Both plans xirc useful, and, indeed, 
usually necessary for a proper cure, but they cannot be adopted indiscrimi¬ 
nately. Thus, if specific means be employed during the ac,ute inflammatory 
stage of the complaint, much mischief may ensue; whilst, if antiphlogistic 
treatment be^pei’seA’cred in for too long a time, the disease may be kept up 
indefinitely. 

It has been proposed to adopt what has been termed the ahorfire orremdsive 
ti-eatment, dxiring the earliest stages of gonorrhoea ; indeed, during the imu- 
period. This method consists either in the injection of a very strong 
solution of the nitrate of silver into the urethra, or in the application to the 
inflamed mucous membrane of a strong ointment of that salt by means of a 
bougie smeared with it; other Surgeons, again, have recommended the admi¬ 
nistration of yeiy large doses of copaiba at this period. These various plans 
have,liowever, deservedly fallen into disrepute. I have on several occasions 
seen most intense inflammation produced by this mode of treatment, and never, 
in any case, any good result. Independently of this, it is impossible to know- 
whether the case, in the earliest stage, will prove to be one of simple urethritis 
or a specific gonorrhoea. 
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In the muU inftammmiory stage, attended by heat, swelling of the organ, 
great ardor nrinas, and abundant muco-pumlent discharge, the treatment must 
be entirely antiphlogistic, the activity of the measures being proportioned 
to the intensity of the inflammation. If ‘this be very severe, leeches may be 
applied to the perir^um, or to any very tender point along the urethra. If it 
be not so intense, warm hip-baths, poppy fomentations, or the envelopment of 
the penis in warm-water dressing, will be of essential service. At the same 
time the urine must be diluted, and its acidity lessened, by the patient 
drinking largo qusintities of alkaline diluents—^barley-water or linseed-tea 
containing a little nitre or carbonate of potash in solution, or soda-water ; and 
the skin and bowels may bo kept in action by the administration, every 
second night of a dose of blue pill, and every fourth or sixth hour, of a powder 
composed of a drachm of sulphate of magnesia, 5 grains of nitre, and iVth of a 
grain of tartar emetic, dissolved in a wine-glass of water. All stimulants must 
be avoided, the diet being restricted to light slops, and perfect rest enjoined. 
By such means sis these, the activity of the inflammation will be gradually 
lessened, the discharge becoming thinner, and smaSting in micturition less 
severe, and the erections less painful. The patient should also be desired to 
pass his urine frequently, so that it may not be too concentrated. 

When the third stage of the disease has been reached, specific treatment 
may be employed with g’cat advantage ; while, if recourse were had to it at 
an earlier period, it would certainly incirease the inflammatory action and give 
the patient much distress. Even in this stage the specific remedies, such as 
copaiba and cubebs, must bo cautiously given ; the Surgeon feeling his way 
with them, and being prepared to discontinue them and to return to .strictly 
autiplilogistic measures, if he find that they increase the irritation. Should the 
disease, however, from the commencement, have assumed a subacute character, 
the specific treatment may with safety be adopted at a much earlier period. 

Copaiba and cubebs are the remedies that are almost universally used in 
this stage of gonorrha>a. 01' these, copaiba is the least irritating, and con¬ 
sequently most generally to be preferred. It may be administered in a variety 
of ways ; in capside, pill, draught, or extract. The capsule is generally to be 
proferi’ed, on aconnt of the nauseous taste being thus more readily disguised ; 
but in many cases it acts with more certainty, and with better cftect, if given 
in either of the other forms. When the capsules are given, the patient may 
take from six to eight or ten in the day, and should at the same time have an 
alkaline mixture, which increases materially the effect of the drug. A very 
excellent mode of administering copaiba is to rub it down into a mass witli 
burnt magnesia, and to let the patient take about a drachm of this paste three 
times a day, in a bolus wrapped in wafer-paper ; or, if the taste be not much 
objected to, he may take it most advantageously in mucilage, with liquor 
potassm and tincture of henbane. 

In some relaxed constitutions, and more particularly after frequent claps, 
cubebs win be found to cure the patient more readily than copaiba, or rather 
most successfully if given in combination with it. An excellent plan is to put 
about half an ounce of powdered cubebs into a mortar, and to rub it up with 
as much copaiba as will form a stiff paste, of which the patient should take a 
drachm as a bolus thrice daily. The effects of this electuary are often most 
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striking ; but it can only be used in the constitutions indicated, and after the 
more active inflammatory symiitoms have subsided. 

It is during the third stage of gonorrhoea that Injections may advan¬ 
tageously be used. Much and very unfounded prejudice exists against their use 
in the minds of many ; but surely it is as safe to apply proper local applications to 
an inflamed urethra as it is to an inflamed conjunctiva ; and the bad conse¬ 
quences, such as stricture and inflamed testicle, which have sometimes been 
referi'ed to their use, have either been due rather to the long continnance and 
to the severity of the disease itself than to the remedies employed, or to their 
application at too early a stage or of too great a strength. It is in long¬ 
standing cases of gonorrhoea, in whicli the discharge continues for months or 
years, that stricture results, not in cases of ordinary duration ; and in these it 
is the result of the chronic inflammatory thickening of the mucous tnembriine, 
and has no more to do with the injections than with the copaiba or salines 
which the patient may have taken. As the ardor urinse subsides, emollient 
and slightly astringent injections may be used. The best is perhaps the ace¬ 
tate of lead in tepid wat€r, of the strength of two grains to the ounce. If this 
induce Irritation, a few grains of the watery extract of opium may advan¬ 
tageously be added. As the disease subsides, a stronger astringent is required, 
and then oiie or two grains of the acetate of zinc may be added to each ounce 
of the injection ; or a very weak solution of sulphate or chloride of zinc may 
be employed, gi’. ij of the first, and gr. j of the second, to each ounce of water ; 
or an injection of gr. of the nitrate of silver to the 
ounce may be used. During the whole of this stage, the. 
diet ayd habits of life must be carefully regulated, and 
all stimulants interdicted. The injections should be 
discontinuod as soon as the discharge has ceased ; unless 
this be done, they may re-induce it. 

The mode of injection is of importance. A glass 
syringe should always be used, with a smootli rounded 
nozzle. The patient sitting on the edge of the chair and 
holding up the penis, should carefully insert the end of 
the syringe between the lips of the urethra, and then 
slowly throw in the injection as tar as it will go.' Al¬ 
though the inflammation is usually conflned to the an¬ 
terior portion of the urethra, yet it may extend to the 
bulb, and the injection should be applied to the whole 
length of the inflamed mucous membrane. If any enter 
the bladder it cannot signify, as it will immediately be 
decomposed by the salts and mucus of the urine. 

Instead of the ordinary glass syringe, the injector (Fig, 

705) may be advantc^cously used. This injection is 
thrown from behind forwards, so that when passed 
beyond the inflamed part it washes out the discharge, 
instead of forcing it further on. 

Treatment of Ol«ot.— In gleet, much difficulty will 
often be experienced in curing the patient of his dispharge. Here much 
depends not only on the administration of proper remedies, but in care being 
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taken attentively to regulate his habits of life. It will constantly be found 
that, after the disease has apparently been cured, excesses at table, and more 
especially the drinking of beer, or of effervescing or acid wines, will bring 
back the discharge. It will also return after connection, though it have 
previously ceased entirely. This is especially the case in strpmous, gouty, or 
rheumatic constitutions, in which all urethrd inflammations are with difficulty 
removed. In these cases, then, abstinence fi'om alcoholic liquids and dietetic 
stimulants, and a continent life must be strictly enjoined ; but the local treat¬ 
ment requires careful attention. 

The conditions of the urethral mucous membrane has already been fully 
described. This condition is difficult of cure ; for, as Desormcaux has pointed 
out, no injection, which the healthy portion of the urethra is capable of bearing, 
Avill have much effect upon the inflamed patch. He therefore recommends the 
application of a very strong solution of nitrate of silver through the endoscope ; 
but equally satisfactory results may be obtained by the use of Guyon’s injector 
<Fig. 790). This consists of a hollow Imlbous sound perforated in the bulb, and 
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fitted with a small syringe. The bulbous sound having iKsen passed first up and 
down the urethra till the exact situation of the inflamed spot is found by the 
tenderness and slight qjing before mentioned, the perforated head is held fixed 
at the diseased spot, and a few drops of a solution of nitrate of silver (ten to 
twenty grains to the ounce of water) are injected. The imticnt should pass urine 
immediately before the injection, and not again for some hours if possible. 
Berkeley Hill, who has had great experience of this mode of treatment, states 
that, if the patient keep quiet for some time after, no complications are likely to 
follow ; but neglect of these precautions may be followed by swelled testicle or 
even j)crineal abscess. After the operrfUren, a w^eak astringent injection must 
be used for a few days, and the passage of bougies for a short time after is 
usually necessary to complete the cure. Otis, of New York, is of opinion that 
every prolonged gleet is the result of a narrowing of the canal, and he recom¬ 
mends internal urethrotomy as a cure—cutting the m-ethra up to its normal 
size by the method described under the treatment of stricture of the urethra. 
The operation is somewhat severe, and should never Idc had resort to till milder 
means have ffiilsd. 

Tim treatumnt of gleet may therefore be summed up as follows. The 
patiwit wuBt be carefully examined, in order to detect if possible some con¬ 
stitutional condition, such as struma, gout, or rheumatism, which may serve 
as a guide as to generid treatment, diet, and use of stimulants. Change of air 
and sea-bathing are often of essential service. At the same time, the electuary 
of cubebs and copaiba, or one composed of cubebs and the sesquioxide of iron. 
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may be administered witb advantage, and the injections recommended for the 
chronic stage of gonorrhooa may be persevered with. Should these fail, and 
should the olive-headed sound give distinct evidence of a tender spot, and 
perhaps a slight narrowing of the urethra, the passage of a full sized metallic 
bougie eveiy seqpnd or third day should be tried. If, after a fair trial, this 
fail also, injection of nitrate of silver by Gruyon’s injector must next be had 
recoiu'se to, followed by mild injections and the passage of bougies ; and, lastly, 
if everything else have failed, and a distinct narroudng of the canal be pi*esent, 
intern^ urethrotomy may l)C tried as a last resource. 

Complications ok Gonorkhcea. —Gonorrhoea, when acute or virulent, 
seldom runs its course without local complications of some kind, the result of 
the propagation of the inflammation to neighbouring parts, often of consider¬ 
able severity, and oectisionally even hazardous to life ;—such as chordee, 
phimosis, sympathetic bubo, perineal abscess, imtebility of the bladder,'reten¬ 
tion of urine, hmiporrhagc from the urethra, &c. ]\fnuy of these complications 
present no special features, but require to be treated on general principles, 
without reference to their specific cause. Others demand more special manage¬ 
ment, and these we may briefly consider here. 

Inflammation of the lymphatics of the Frtennm may occur, stretching 
along the sides and dorsum of the penis in the form of hard thread-like lines, 
with much redness and oedema of the integuments, and general swelling of the 
organ, the glans in these cases often assuming a turgid aspect and a dull 
brick-red colour. 

This condition is a very serious one, as it may lead to one of two consc- 
<luencQS, or both may ensue, viz., inflammation and suppuration of the inguinal 
glands, or blood-poisoning. It is the latter result that gives rise tolihe most 
serious constitutional effects in gouorrhcca, closely resembling the loss severe 
ibrms of pyaemia, viz., the so-called gonorrhoeal rheumatism, and abscess in or 
around the prostate. 

Choxde.^ or painful erection of the penis, with twist of the organ, coming 
on at night, is often a most distressing and troublesome symptom. It is usually 
best relieved by the application of cold to the part, but more especially by the 
administration at bed-time of a pill composed of gr. j of opium with gr. y_.of 
camphor, the camphor acting as a direct sedative to the generative organs. 
Iticord recommends a suppository oPcamphor and opium, gr. x pf camphor, 
and gr. j^of t he watery extr act of opium, to be introducSd into the rectum an 
hour before bed-time, as the l)est means of removing the tendency to chordee. 

Irritability of the Bladder with Spasm of its BTeck, Strangury, 
and Dysuria, may be of two kinds ; either inflammatory, coming on in the 
earlier stages of the disease with pain in the perinaeum, and all the symptoms 
of active inflammation about the part strongly marked ; or atonic, super\ cning 
at a more advanced period, without any special signs of inflammation; In the 
first case, leeches to the perinaeum, hot poppy fomentations, the warm bidet, 
with full doses of Dover’s powder, or of henbane and carbonate of potash or 
nitre, will afford much relief. When the disease is atonic, the administration 
of tincture of perchloride of iron, conjoined with local soothing remedies, as 
the poppy fomentations or bidet, and an opiate or belladonna BUpphsitory, will 
be beneficiaL 



88o 


DISEASES OF THE URETHRA. 


Cywtitia, of an acute chajiacter, may occur either by the metastasis -or the 
extension of the urethral inflammation. Whenthere is metastasis the urethral 
discharge diminishes or either ceases, just as in epididymitis; th^ patient is 
seized with intolerable andJfreciuent dysuria, strangury, and general febrile 
disturbmce. The ^nj@ .|«(^mes loaded with muco-pus. The condition is" 
perilous. There is danger to life if the constitution be broken, and there is 
always danger of prolonged or possibly intractable subacute cystitis. 

The Trmtmmt of this condition consists in the employment of beUadoima or 
(miate_ suppositories; the frequenk^use of warm hip-baths ; the application of 
ftnuentations to the perinajum, and of hot poultices to the pubic region, 
Brodie makes the important practical statement that, if the urine continue acid, 
the Jjest treatment consists in the administration of calomel and opium. This 
is entirely in accordance with my experience, and where the patient is 
moderately young, and the urine acid, with pulse good, calomel with opium, or 
Dover’s powder, will give effectual relief. As the cystitis subsides, the urethral 
discharg cre-appears. 

Seteution of Urine &om GonorrhoBa may set in at siny period of the 
acute stage. The obstruction is usually dependent on congestion and infljun- 
mation of the mucous membrane of the urethra. Leeches to the perinseum, 
the warm hip-bath, and oiiiatc suppositories, will probably afford relief. It is 
always desirable to avoid using the catheter, as it is apt to lacerate the swollen 
and softened mucous membrane, and thus to occasion troublesome bleeding ; 
and will always produce much pain, and increjised irritation of the canal. 
Should, however, the retention have continued twenty-four hours, or longer, it 
will probably not give way to the means above indicated, and then it will be 
necessary to use the instrument, when a full-sized silver one should be very 
carefully introduced ; a large instrument entering thg bladder as easily as a 
smaller one, and ^vith less risk of injury to the tender w'alls of the canal. 

^Mien the catheter has been introduced, it is often somewhat difficult to 
determine Avhether it should be left; in or taken out. If it be left in, inflam¬ 
matory action is increased. If it be taken out, the Surgeon may not be able 
easily to introduce it again.^ The solution to this question is to be found in the 
facility with which the instrument is passed. If it have been introduced 
without much difficulty, it is better to withdraw it after the bladder has 
been emptied, and to continue the antiphlogistic treatment, when a second 
introduction may not be required. If, on the other hand, the catheter have- 
been passed with great difficulty, and be firmly grasped either by spasm or 
stricture, it sliould be left in ; but very active treatment must be employed to 
l)revent it from exciting too much inflammation. 

It must, however, be remembered that the i*etention may be due to more- 
serious conditions; to prostatitis, to abscess in the prostate or the perinaeum, 
or to inflammatory exudation in the tissues about the neck of the bMder. In 
these circumstances, more active antiphlogistic measures will be reqm’red, 
Avith the use of Ihe catheter twice in the twenty-foUr hours, and probably 
free incisions into the perinajum, if there be piM or urine extraA'asated into 
tltt^ region. 

In many-cases of gonorrhoeal retention, an old stricture complicates the clap, 
iterc the employment of cnerj^tic antiphlogistic measures and the use of the 
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catheter are indicated ; but, as the stricture is the chief cause of obstruction, 
the treatment must be directed to it, • 

Keemorrhage from the Urethra may occur either as the result of chordec, 
and consequent rapture of some blood-vessels of the corpus spongiosum, as the 
consequence of ^.ftempts at passing the catheter, or as a kind of exudation 
from the mucous membrane. Most commonly it may be arrested by the 
application of ice, and the employment of moderate local antiphlogistic 
treatmeht.' Should it be abundant, the introduction of a large gum-elastic 
catheter, and pressure by means of a bandage to the penis or perinseum, will 
arrest it. 

Sequences of Gonorrhcea. —The sequences, or more remote com])lications 
of gonorrhoea, are partly local and partly constitutional. Amongst the local 
we find more particulai’ly Warts about the prepuce and glans or within the 
urethral orifice, which require to be treated by excision or caustics ; and 
Stricture, the management of which is fully described elsewhere. Tn some 
cases, also^in consequence of extravasation of blood, or the effusion of plastic 
matter into the corpus spongiosum or the corpora cavernosa, limited and 
localised Xnduratipu and Thickening of the Penis may result, attended' 
by chordee, painful erections, and a permanent twist in the organ. In such 
conditions as these, an attempt may be made to produce absorption of the 
effused mass, by the administration of small doses of bichloride of mercury, 
with the inunction of iodide of lead ointment. 

After the cure of a clap that has been of long continuance, the generative 
organs are often left in a ivmk and irriiahle slate ; the penis, scrotum, and 
spemratic cords being lax and elongated, with an apparent want of power, and 
often painful and dragging sensations about the cords and groins. 

Besides the strictly local complications of gonorrhoea, certain seijnences, to 
which some constitutions are especially liable, occasionally occur as the result 
of this disease ; viz., inflammation of the testes and of the eyes, rheumatism, 
cutoneous eruptions, and sore throat. Some of these, as the affections of the 
eyes and testes, may be either local or constitutional ; the others arc clearly 
constitutional. The constitutional effects of gonorrhcea offer characters that 
have some analogy to those presented by the more chronic and subacute 
forms of pyicmia. This is more esijecially the case in monarthritic inflamma- 
t ion of th e knee or wrist, leading to disorganisation or permanent ankylosis 
of these joints. 

Oonorrhcaal X:pidid3rmitis is certainly the most common of these sequences. 
It most invariably affects only one testis, and commences in the epididymis, 
whence it extends to the body of the organ. It usually occurs in individuals 
who have a lax and long scrotum, with very pendulous testes. It seldom sets 
in before the third week after the occurrence of gonorrhoea, but may occur at 
any period during the continuance of the discharge, though it is more frequent 
l^tween the fifth and sixth weeks than at any other time. In cases of gleet, 
alsoTiT noF uncommonly occurs at a later period. In many instances it.is 
referred to some slight injury—a blow, or ^ueeze, received during the con¬ 
tinuance of the gonorrhoea ; butlh some cases it*would appear to arise from 
extension of the inflammation along the ejaculatbrj' duct ; and in others from 
a kind of metastasis of the morbid action from the urethra to the testis. That 
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the disease cojmnences in the epididymis, may be advanced in support of the 
first opinion; whilst the fact that the discharge usually ceases when the in- 
fiammation of the testicle comes on, and returns as it subsides, may be adduced 
in support of the doctrine of its metastatic origin. Curling is of opinion that 
the diminution of discharge is due to counter-irritation, as he has seen a case 
in which the urethral discharge ceased, although the orchitis had been occasioned 
by a blow. • As the symptoms and treatment of gonorrhoeal inflammation of 
the testicle present nothing peculiar, I shall reserve their consideration until 
we speak of diseases of this organ. Gonorrhoeal epididymitis is apt to be 
followed by long-continued gleet, consequent on the exudation from the lining 
membranes of the inflamed vas deferens, and the secretory apparatus of the 
testes. 

Gonorrhceal Znflanunation of the Eyes is fortunately not of very 
common occurrence. It may affect either the conjunctiva or the sclerotica. 

GonorrhoBal Conjunctivitis is one of the most .destructive forms of 
ophthalmia, giving rise not unfrequently, in the course of forty-eight hours, 
to the most, intense chemosis, with opacity and softening of the coniea, 
followed by staphyloma and a discharge of the humours. In the majority of 
instances only one eye is affected ; but, in some, both are involved to an equal 
extent. The disease commences with the ordinary symptoms of conjunctival 
inflammation ; itching and swelling of the eyelids, velvety redness of t he con- 
junctiva, muco-pnrulent discharge, with much lachrymation. The chemosis 
sets in early, and is very severe ; and, unless treatment afford speedy relief, the 
consequences are most disastrous to vision. Lawrence states that, of 14 cases 
that fell under his observation, 9 had only one eye affected and r> both. Of 
the nine in Avhom one eye only was diseased, the organ was lost in G cases ; of 
the T) in whom both eyes w'cre affected, both organs were destroyed in one case; 
in 2 one eye only was lost; one patient recovered imperfectly ; and in only 
one did complete recovery ensue. 

It has been aquestioii with Surgeons, whether gonorrhoeal ophthalmia is the 
result of the direct application of the specific pus to the conjunctiva, or occurs 
as a constitutional disorder. There can be little doubt that the application of 
the pus to the surface of the conjunctiva will occasion the disease, but at the 
same time it is perfectly certain that in many instances there is no evidence of 
contact, the inflammation occurring in both eyes without the patient having 
apparently communicated it; and, though it is necessarily difficult to adduce 
positive proof on this point, it is but reasonable to presume that such cases may 
be constitutional. 

The Trefitment of this dangerous affection must be of an active character ; 
blood should be taken freely from the temples by cupping, or, if the patient 
be sufficiently robust, from the arm, as strongly recommended by Lawrence, 
who placed great reliance on it; he must of course be kept in a dark room, 
and on strict antiphlogistic regimen. The disease must, however, be met, 
and the eye can alone be saved, by active local treatment. The most active 
topical agent that we possess is the nitrate of silver. The use of this astrin¬ 
gent, origjnally introduced by Little, has been much insisted on by Guthrie, 
Walker, and others, and is generally adopted at the present day, being certainly 
the most useftil agent that we possess. Suigeons differ somewhat in opinion 
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as to the strength of the application ; some, the Germans especially, advise that 
the solid stick should be used; Avhilst others employ it in solution, of the 
stre ngt h of a drachm to' the oxmee of distilled water. Wharton Jones 
employs a weaker solution, one of four or five grains to the ounce, and I 
have seen cases very successfully treated by this plan ; so much so, indeed, 
that I am disposed to prefer it to the stronger solution. A few drops must 
be introduced about twice in the twenty-four hours, into the inner canthus 
of the eye ; the lids in the meantime being kept covered by compresses 
dipped in weak alum lotion, and the purulent discharge, as it accumulates, 
carefully Avashod away by tepid alum injections. In doing this, gi’cat care 
must be taken that none of the discharge come into conttict with the eyes 
of the Surgeon or nurses, as it is highly contagious, and Avill almost to a 
certainty produce the disease ; instances arc recorded in Avhich, in this way, 
the attendant’s A’ision has been destroyed. If tlie chemosis bo considerable, 
it must be incised ; and, as the inflammation subsides, belladonna lotions 
may be employed Avith advantage, and the use of the nitrate of silver gradually 
discontinued. 

Oonorrhosal Sclerotitis is by no means of such frequent occuiTence as 
the conjunctival inflammation ; when it happens, it will commonly be found to 
Ik 5 associated with gonon-hoeal rheumatism, and not imfrequently Avith inflam¬ 
mation of the testicle, occurring apparently in individuals in whom there is a 
tendency to aftection of the fibrous tissues. This disease is evidently of con¬ 
stitutional origin, as it cannot possibly arise from local contagion; it is attended 
by the ordinary signs of sclerotic inflammation, and is usually accompanied by 
some degree of iritis. 

In the Treatment there is nothing very peculiar. t'Upping or leeches to the 
temples, with belladonna fomentations, arc the principal local means ; and 
calomel and opium, continued until the gums arc aflccted, constitute the chief 
internal remedies; these means must- be peraevered in until the anterior 
chamber clears, and any effused lymph is absorbed. As the disease declines, 
and especially if the patient be somewhat debilitated, soda, rhubarb, and bark 
in powder may be given internally, and blisters kept open on the temples. 

Inflammation of the ITose, attended by profuse suppuration, is a com¬ 
plication that I have more than once had occasion to observe in gonorrhoea. 
The swelling of the organ is considerable, the tenderness great, and the 
discharge abundant; a condition, indeed, of the Schneiderian membrane that 
seems analogous to the inflammation of the conjunctiva just described. 

The Treatment that I have found to succeed best, consists in fomentations 
followed by astringent lotions or injections. 

Gonorrhoeal Khenmatism principally occurs in young and otherwise 
healthy persons. It is pf two kinds; in one, the most common, and indeed, 
the typical variety, the fibrous and muscular structures are affected ; in the 
other the joints are implicated. It is a disease that appears to be closely 
associated Avith some forms of blood-poisoning—possibly in some cases with 
pyaemia. It is of two kinds, the fibroid or plastic, and the suppurative. 
The fibroid is intimately associated Avith those forms of blood-disease in 
Avhioh fibrinous exudations are formed in internal organs, more especially on 
the serous surfaces, as the pleura, the peri-, and the endocardium. The fibroid 
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or plastic form of gonorrhoeal rheumatism is not unfrequently accomiwmied by 
inflammation of the testicle or of the sclerotic. It commonly aflects the fleshy 
parts of the body, as the hips, the shoulders, and the thighs, and not unfre- 
quently odours in the soles of the feet. It is always very painful at night, 
but is not commonly attended by any very severe constitutional disturbance. 
The suppurative, more rare, appears in truth to be a variety of pycemia, directly 
due to self-infection of the patient from pus retained in the deeper portions of 
the methra or contaminating the system through the medium of the lymphatics. 
In these cases, the inflammation, when it affects a large joint, is always monar- 
thritic. The knee is the one that specially suffers, j)ermanent ankylosis conse¬ 
quent on destruction of cartilage resulting. The synovial form presents the 
ordinary characters of severe and often destructive inflammation of the joint, 
the knee or ankle being chiefly involved. Ankylosis is the chief danger to be 
apprehended as a remote result of gonorrhoeal arthritis, and it is mostly 
incurable. 

Trmtmmt .—In the j>lastic form small doses of calomel and opium, followed 
by iodide of potassium, should be steadily given. In the more truly arthritic 
form of the disease, mercurials are not so much needed, and the chief reliance 
should be on the iodide of potassium with alkaline tonics. The local joint 
affection must be treated by absolute rest, blistering, and mercurial inunction. 
The most favourable termination will be in ankylosis, which must bo treated 
as described p. 235 . 

Cutaneous Eruptions, chiefly consisting of roseola, with slight pityriasis, 
and perhaps a few patches of psoriasis with very flimsy scales, occasionally 
occur in rather severe cases of gonorrhoea, usually appearing from six weeks to 
throe months after the commencement of the attack. They are chiefly diffused 
about the chest and belly, and present no sign of coppery redness. At the 
time of their occuiTence, the iauces commonly become similarly involved, 
presenting, as was first pointed out by Travers, a diffused superficial redness 
on the velmn palati and pillars, with perhaps superficial ulceration on these, 
the tonsils, or the uvula. The occurrence of these affections is usually pre¬ 
ceded by slight febrile action, which, however, subsides on their full evolution. 
The roscolar eruptions occurring during gonorrhoea must not be mistaken for 
the rash occasionally produced by copaiba. 

The Treatment consists in the administration of salines, followed by iodide 
of j)OtasBiiim in moderate doses. Mercurials are not required. 

Gouorvlioea in the Female differs from the same affection in the male 
• in not being so severe, though it is usually more extensive, and of longer 
diction. The severity is less, on account of the shortness of the female 
nrethm preventing the occurrence of the retention of urine as in the male, 
and also from the absence of such parts as the prostate, testes, &c., the 
implication of which constitutes the principal source of difficulty in men. 
Gonorrheea in the female may affect the part to very different degrees; 
thus, the vulva aloiie may be implicated, or, as most commonly happens, 
the inflammation may spread to the whole of the mucous membrane of the 
vagina. The urethra is less commonly the seat of disease, though ocoa- 
sion^y implicated with other parts ; and, lastly, the interior of the uterus 
may < 1)6001110 affected by this specific inflammation. In some cases it will 



TREATMENT OF GONORRU(EA IN THE FEMALE. 885 

even spread along the Fallopian tubes to the OA’aries : and ovaritis and fatal 
peritonitis may also be induced. 

The Symptoms of gonorrhoea in women arc sufficiently well marked in the 
early stages, when there is an abundant muco-purulcnt discharge from the 
parts affected, with a good deal of inflammatoiy irritation, accompanied with 
pain in micturition, and a frequent desire to pass urine. As the disease 
becomes chronic, however, it is more difficult to determine its true character ; 
it being apt to be confounded Avith some of those ticcidental and leucorrhocal 
discharges to which females of all ages are subject. 

Diaynoiis .—In the majority of cjises, gonorrhoea may be distinguished from 
all other mnco-puruhnt discharges of the female organs, by the presence of 
inflammation about the external parts, and the mucous membrane of the 
vagina and urethra. In these cases it Avill be found, on introducing a speculum 
(which, however, occasions considerable pain, and is firmly grasped by the con¬ 
traction of the vagina), that the discharge comes from the vaguial wall, and 
that the uterine orifice is free from it, or nearly so ; whereas in leucorrhcea the 
discharge proceeds in a great measure from the interior of the uterus, the os 
and cerrix of Avhich will probably also present signs of diseased action. It 
must, however, be borne in inind that the discharge in gonorrhcca may occa- 
sionsilly be in a great degree uterine ; and that that of leucorrhcea may be an 
exudation from the mucous membrane of the vagina. In such circumstances, 
Avhen the disease is chronic, it is almost impossible to arrive at a correct con¬ 
clusion as to the nature of the case from simple inspection ; and in these cases 
of doubt the Surgeon had better give a very guarded opinion, lest lie be 
led into the ciTor of inculpating an innocent woman. The difficulty is 
increased,, and a good deal of obscurity thrown over the case, by the fact 
that leucorrhocal discharges will occasionally give rise to urethritis in the male, 
which closely simulates gonorrhosi. Female Children also are occasionally 
subject to an acute inflammation of the vagina and nymph® as the result 
of simple initation, of constitutional disturbance, or of teething ; these cases 
require to be recognised, as they have frequently been the cause of unfounded 
accusations. 

The Treatment of gonon-hoca in the female must vary, according as the 
disease is acute or chronic. In the acute stage, general and local anti¬ 
phlogistic means—salines, low diet, rest in bed, and emollient sedative 
fomentations—must be used. As the disease subsides into a chronic con¬ 
dition, astringent injections must be employed; a weak solution of acetate 
of lead, or the liquor aJuminis compositus largely diluted Avith tepid water, 
being especially useful. In other cases, a weak solution of nitrate of silver 
may be used with much advantage. These injections should be employed 
three or four times a day and in large quantity. After they have been thrown 
up, a piece of lint well soaked in. the lotion should be introduced between 
the opposed mucous surfaces, so as to prevent their coming into apposition, 
the discharge being in a great measure kept up by their friction against one 
another. In order that the injection may be properly given, the woman 
should lie flat on her back, and pump in the fluid by means of one of Kennedy’s 
elastic bottles. In the treatment of gonorrhoea in women, specifids are of no 
use unless the urethra be affected, when copaiba may be given, as in the male. 




886 


DISEASES OF THE URETHRA. 


The disease is apt to degenerate into a chronic gleety condition, leaving a thin 
nmco-purilbrta discharge, which will continue to be infectious for a great 
length of time. 


BTBIOTUB® OF THE URETHBA, 

Much discrepancy of opinion for a long time existed as to the structure 
of the urethra, some Surgeons admitting, othei*s denying ,it8 muscularity. 
Though the presence of muscular fibres in the urethra had been suspected by 
many in consequence of the phenomena presented by some forms of stricture 
being solely explicable in this way, it is only in recent times that their existence 
has been demonstrated ; Kdlliker and Hancock having shown that the tube 
is surrounded through its entire length with an organic muscular coat. Hancock 
has demonstrated the course of these fibres. He has pointed out that the fibres 
of the inner layer of the muscular coat of the bladder pass forwards underneath 
the mucous membrane of the prostatic portion of the methra, and those from’ 
the outer layer of the muscular coat of the bladder outside the prostate. These 
two layers join at the membranous portion of the urethra, forming the mus¬ 
cular covering of this i^ortion of the canal. At the bulb, these two layers 
divide again; the inner lying underneath the mucous membrane, separated 
from it merely by areolar tissue ; the external lying outside the corpus spongio¬ 
sum, between it and its fibrous investment. At the anterior extremity of the 
m’cthra, they unite again and form its lips. Thus the urethra is surrounded 
through its whole length by muscular fibres, a double layer of which invests it 
at the membranous portion, and again at the external meatus. The prostate 
and corpus spongiosum are included between planes of these fibres. The 
vesicles and ducts of the prostate are surrounded by layers of organic fibre ; 
those of the ejaculatory ducts coming from the,prganic layer of the vas deferens. 
These fibres are totally distinct from the common muscular apparatus of the 
perinseum ; and their existence proves the urethra to be, as had often been 
suspected, a musculo-membranous canal. 

Hy Stricture of the X^retUra is meant a narrowing of the canal at one or 
more points. «, These may proceed from three distinct conditions; viz.—1, 
Spasmodic Action of the layer of the organic Musculsir Fibres situated outside 
the mucous membrane ; 2, Cong estion of the Mucous Membra ne o f the canal; 
or, 8, .Organic Changes in the Mucous and Submucous Tissues, consisting of 
thickening, induration, or the deposit of plastic. matter within them. Ac¬ 
cording as the disease arises from one or other of these causes, it may be 
termed ^ Sixumodic, a Cmgedivq, or an Oryank stricture. These different 
forms of the disease having the one condition—narrowing of the urethra— 
and its consequences, in common, and in practice being often associated 
together, present so much variety in their lymptoms, in the treatment they 
require, and in the constitutimifi in which they occur, as to require separate 
description. 

Sp*«modio Striotnre.—^The existence of this form of constriction has been 
much cavilled at. Surgeons, disregarding the evidence of their own senses, and 
being led away by an imperfect anatomical examination of the urethra, havIS 
denied the possibility of spasm of this canal, not being able to demonstrate the 
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existence of any musculai' fibres in sufficiently close proximity to the mucous 
membran 6 to influence it by their action. The possession of muscular contrac¬ 
tility by the urethra is, however, obvious from the facts that a bougie may 
occasionally be introduced with sufficient ease, but that the tSurgeon, on 
attempting to withdraw it, will find it tightly grasped; so also, occasionally, 
on introducing the instrument, he will feel it meet with an obstruction, which 
on steady pressure will yield with that species of quivering that is peculiar to 
spasm of muscular fibre. Again, the fact that a patient will at one time pass 
his urine with the most perfect freedom, whilst, if it be rendered acrid or acid 
by drinking spirits, effervescent wines, or other similar beverages, almost com¬ 
plete obstruction will ensue, tends to prove the existence of an occasional 
spasmodic constriction of the canal. These facts, though sufficiently con¬ 
vincing to many Surgeons, had failed to cany proof of the existence oi 
spasmodic stricture to others, until the reseai'ches of Kbllikcr and Hancock, 
which have been refen’ed to, set the question of the muscularity of the luethra 
finally at rest. 

Causes .—The causes of spasmodic stricture are generally such conditions as 
occasion a relaxed and irritable state of system, as long residence in hot cli¬ 
mates, especiallj if conjoined with habitual excesses in drinking, high living 
and sexual indulgences. The more immediate causes are usually any circum¬ 
stances that occasion irritation of the uretliral mucous membrane, w'hich being 
propagated to the organic muscular fibres beneath, calls them into activity, 
and thus gives rise to the spasmodic att'ection. The most usual of these are 
those conditions of the system in which the lithates are hugely eliminated ; as 
exposure to cold and wet, by which the action of the skin is suspended.; or 
too free an indulgence in spirituous and acid liquors—such as red or elfervesccnt 
wines, beer, or punch—^which are well known to give rise to an attack in 
many constitutions. 

Symptoms.-^lxL spasmodic stricture we find evidence of uaiTowing of the 
urethra, and consequent impediment to the free flow of urine, rapidly supei*- 
vening under the influence of certain causes, and as speedily subsiding. A 
patient, for instance, in his ordinary health and passing urine freely, if he take 
such food or drink as will give rise to a very acid condition of (jhis fluid ; if he 
be exposed to cold, or get out of health in any way ; suddenly finds himself 
able only to pass his urine in a small stream by drops with much straining, or 
may even be seized with complete retention. Under appropriate treatment 
these symptoms rapidly subside ; recurring, however, on the application of any 
exciting cause. At the time of the occurrence of this sirnsm there is often a 
sensati on of weight and uneasiness in the perinajum, with evident irritation of 
the urethral mucous membrane, as shown by reddening of the lips of the orifice; 
in fact, a tendency to a combination of the congestive with the spasmodic form 
of stricture. There vrill often be found to be a very slight organic stricture in 
cases of the spasmodic form of iMs disease*;, AO that, when the spasm subsides, 
the urethra will not be quite so free as natmal. 

Treatment ,—ff the ^tient be suffering from spasmodic difficulty in passing 
urine, a suppository, consisting of half a drachm of laudanum in a little starch,, 
^should be thrown up the return, or a full dose of Dover’s powder administered,: 
and the warm hip-bath used. As the opium begins to take effect, the urine ■ 
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■will usually be passed without much difficulty. The bowels should then be 
made to act, when the patient will usually be relieved. If the spasm continue, 
as it often does, for some days or weeks after this, a full-sized bougie 
should be introduced every second or third day, in order to lessen the irrita¬ 
bility of the urethra. In some cases, this is more effectually done by the use of 
a plated bougie well warmed and oiled. Whatever instrument is used should 
be of largo size, from No. 8 to 10. A small bougie will often be arrested, and 
will create much irritation, when a large one ‘will pass readily. If the use of 
the instrument cause irritation and increase of spasm, it is better to omit it 
entirely, and to trust to constitutional treatment. But the Surgeon must not 
be discouraged, if the first few introductions of the Iwugie appear to increase 
the in'itation; as the urethra becomes accustomed to the use of the instru¬ 
ment, relaxation of the spasm will take place. At the same time, the patient’s 
general health should be carefully attended to ; the bowels must be kept open, 
and the diet regulated; all acids, stimulants, and sweets being carefully avoided. 
During the time when the bougie is being used, he should take the citrate of 
potash well diluted. 

As a ‘preventive treatment of these attacks, a careful regulation of the diet, 
w'ann clothing with the use of flannel, and keeping the skin in action by means 
of horsehair gloves and tepid baths, will bo found serviceable. 

Congestive Stricture. —Many Surgeons look uiwu spasmodic stricture as 
essentially dependent on congestion of the mucous membrane of the lu’ethra, 
overlooking altogether the existence of spasm, or considering it as the result 
of iiTitation of the perineal mixscles, and not of the true organic muscles of the 
canal. That the two conditions of congestion and spasm are frequently 
associated in the urethra, in the relation of cause and effect, there can be no 
doubt ; and this is the most frequent condition in Avhich spasmodic strictures 
are found. Indeed, congestion plays an important part in all forms of stric¬ 
ture ; it may, as wa have Just seen, be connected with the spasmodic variety ; 
it may occur alone; or it may be associated with organic strictui'e. Some 
parts of the urethra appear to be more subject to congestion than others; thus, 
for instance, the membranous and prostatic portions, especially the folds of 
nmeous membrane constituting the verumontanum, are peculiarly liable to 
become congested. 

Causes .—Congestive stricture frequently occurs as the result of chronic and 
lon^’-continued inflammaliion of the urethra, or of the passage of urine that 
has been rendered irritaSg by being too concentrated, or by an admixture of 
ajp ^ jindne proportion of lithates. It is especially in gouty or rheumatic sub- 
j^ects who suffer from irritability of the skin and mucous membranes that this 
condition occurs. In these cases there is no true or permanent obstruction, 
but the disease is transitory, and solely due to a swollen state of the membrane 
of the part. But in the majority of cases it complicates and aggravates 
seriously spasmodic and slight organic strictures. 

Symptoms .—In congestive stricture we not only find the common symptoms 
occasioned by an impediment of the free passage of the urine, but so me swe lling 
of the lips of the urethra, with reddening and of th em. There is also 

sKght gl eety exu dation, ^d n<^unfrequentlj an abundant j)urifp rm di scharge, 
in fiact,,uretEritfs of a marked kind, with a sense of _wei^l^qr ffilness Ju the 
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p crinoeu m. pain in micturition, and sometimes uneasiness in defecation. This 
state of things constitutes a very troublesome affection, intimately comiccted 
with the various forms of urethritis, aii(i exceedingly apt to relapse from 
apparently very trivial circumstances, slight errors of diet, dyspeptic dfij^^e- 
ments, or any local sources of irritation, 

The Treatment in these cases should consist in careful regulation of the diet 
and habits pfjifc, and especially in the administration of the citrate of potash, 
multhe saline aperient mineral waters, as those of Carlsbad or Friedrichshall. 
If there be much tenderaess or weight about the perimeum, the application of 
leeches to this part, together with the use of the warm hip-bath, will bo 
serviceable. • 

•Congestwe stricture, though more influenced by constitutional than by local 
means in many cases, yet requires the introduction of bougies in order to pre¬ 
vent the constriction from becoming permanent. In some instances a wax, in 
others a silver or pewter instrument, will be found to answer best. ‘Whatever 
is used, care should be taken to introduce it slowly and with every possible 
gentleness. With all care, some haemorrhage usually follows the passage of tlie 
instrument; not from laceration, but simply as the result of compression of 
the mucous membrane; and the discharge of blood appem’s rather to be 
beneficial than otherwise. 

Organic Stricture. —This, the true form of stricture, is the result cither 
of chronic inflammation of the urethra, leading to thickening of the mucous 
membrane, or of injury from blows or kicks in the perinajum, by wluch a 
portion of it is tom and heals by a contracted cicatrix. Itepeated gonorrlucas 
and long-continued gleets arc the most fertile causes of this discfise. In the 
urethra as elsewhere, plastic matter is deposited in and around the mucous 
membrane in the submucous areolar tissue, as the result of infiainmation ; con¬ 
solidation of this takes place, followed by contraction of the canal. The long 
continuance of inflauunation is more to be dreaded than its intensity in 
occasioning this mischief; hence it is of great importance not to allow gleets 
to run on indefinitely, as they will almost to a certainty be followed by con¬ 
striction of some portion of the urethra. 

Age .—Stricture of the urethra may be met with at any age after puberty. 
The causes that usually give rise to it seldom come into operation, however, 
before the adult age ; hence strictures arc not very common before 25 years of 
age. Between that period and the age of 10 they most commonly originate, 
and may then continue for an indefinite period. The earliest age at which I 
have seen true organic stricture of the urcthra has been in a boy 14 years old, 
when it had already existed for more than 12 months; it was situated one 
and a half inches from the meatus, and was so tight as only to admit of No. 1 
catheter. It was complicated with and had given rise to a fistula in perinaeo, 
through which the greater part of the urine escaped. The boy in whom it 
occurred could give no explanation of its occurrence, but it was probably 
traumatic. His attention was first directed to it by a sudden attack of reten¬ 
tion. The stricture was hard and gristly, about half an inch long, and required 
urethrotomy for its relief. There was no calculus. 

Seat .—The seat of organic stricture varies considerably ; indeed/any jmrtion 
of t he nre t^ may be aflected by it, except the prostatic. It appears'td'b'c the 
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common belief amongst Surgeons, that the membranous portion of the canal is 
the most frequently affected by this disease. This, however, there can be little 
doubt, is an erroneous opinion. H. Smith has examined 98 specimens of stric¬ 
ture contained in the different London museums ; of these he found only 21 
seated in the membranous portion of the urethra, whilst 77 were anterior to the 
triangular ligament; the majority of these being either in the bulbous portion 
of the urethra, or a little in advance of this. Sir H. Thompson, in his excellent 
work on Stricture, states that, in an examination of 820 strictures, he found 
210 at the junction of the spongy and membranous portions of the urethra ; 
.^)1 in the spongy portion, from an inch in front of its commencement to within 
two inches and a half of the external meatus ; and o4 at the external orifice, oi' 
within two inches and a half of it. The part most frequently affected is the 
first inch of the spongy portion; in the mcml>raiions portion, stricture is 
•ixtremely rare. He also states, “ I may confidently assert that there is not a 
single case of stricture in the prostatic portion of the urethra to be found in 
any one of the public museums of London, Edinburgh, or Paris.” Occa¬ 
sionally strictures are multiple, two frequently occurring, and sometimes as 
many as four or five. 

Characters. —1'he charac^ters of organic stricture vaiy greatly. In some cases 
it is annular, encircling the Avhole of the canal, and occtisionally for some little 
distance. The elongated annular stricture usually arises from consolidation of 
the corpus spongiosum by plastic matter compressing the urethra, as in Fig. 
797. Ill other cases, again, annular strictures may be naiTow and sliarp-edged, 
and arc then called “ pack-thread*’ or “bridle” strictures ; consisting of bands 
stretching across the urethra (Fig. 798). Sometimes there are several, of these 



7P7.—Stricture ft-om Con¬ 
solidation of Corpus Siton- 
giosniu. 



Fig, 798.—Bridle-Stricture. 



Pig. 799.—Stricture at the An¬ 
terior part of the ITretlira. 


in c1ob6 proximity to one another, leaving merely narrow passages between or 
under them. These bands occasionally stretch directly across the canal, but at 





SYMPTOMS OF ORGANIC STRICTURE. 891 

other times and more commonly they take a somewhat oblique direction (Fig. 

It is not very clear how these bridles or fraena stretching across the 
urethra are formed. It can scarcely be by the effusion of jffastic matter ; it is 
more probable that they are occasioned by a valvular projection of the mucous 
membrane which has been perforated, perhaps by the point of the catheter, 
and thus has had apertures produced in it. These various kinds of organic 
stricture are hard and clastic; sometimes, when old, almost cartilaginous 
in their density, feeling gristly and rough to the instrument that passes 
over them. 

Amount of Constrictmi .—This varies greatly in organic stricture, from 
merely slight narrowing of the chaimel to almost complete obstruction of it. 
A question has arisen whether the canal of tlie urethra is ever rendered com¬ 
pletely impermeable by a stricture. In answering this, it is necessary to be 
agreed upon the meaning of the term “impermeable.” If by it be meant 
impenetrable to the passage of a catheter, there can be no doubt that such 
strictures may occasionally, though very rarely, occur ; the channel being so 
narrow, oblique, or tortuous, that the instrument cannot be passed through it. 
(Strictures, however, of this description may usually be ultimately made per¬ 
meable to instruments by proper and careful treatment. If by “impermeable” 
is meant generally impervious to the passage of urine, there can be no doubt 
that such a condition docs not exist. It would clearly be incompatible with 
lile, unless a fistulous opening existed behind the stricture, through which the 
urine might pass out; and, even with such an aperture existing, I have never 
heard of or seen a case in which no ui’inc whatever escaped by the meatus, unless 
in consequence of injury or disease a portion of the whole calibre of the 
urethra had sloughed away ; and it is clear that, so long as any urine passes 
out in this way, a stricture cannot be looked upon as truly impermeable. 

Mechanical Results .—When an organic stricture is once formed, it ■will 
contijiue unless removed by surgical means ; and, as it usually becomes more 
closely contoicted, it will offer an increasing obstacle to the free flow of the 
urine, and thus eventually tend to give rise to important structural changes in 
the urinary apparatus. 

The urethra behind it becomes increased in diameter, sometimes dilated into 
a true pouch, in which sabulous masses, and even small calculous concretions 
occasionally collect. The bladder, subjected to increased pressure by the 
necessity of overcoming the obstacle to the passage of the urine, becomes 
thickened, fasciculated, and contracted. The ureters are often found dilated, 
from a tendency to a reflux of the urine, or to compression of their vesical 
orifices, in consequence of the altered structure of the bladder. The pelves of 
the kidneys become the seat of chronic suppuration; and the kidneys them¬ 
selves become irritated, congested, and »t last the seat of some of those various 
secondary changes which have been folly described in Chapter LXVII. 

Symptoms .—^The amount of constitutional disturbance set up by a stricture 
will vary greatly in different cases. In many, and indeed in most instances, 
it is not very great. The extent to which the constitution is influenced will 
generally be in proportion to the tightness and duration of the stricture ; but 
it is surprising how much constitutional irritation is set up in some systems by 
a stricture, even though it be not very tight. The interference with the free 
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flow of the urine causes irritation of the bladder and kidneys, the secretion 
from which becomes less abundant than usual; in consequence of this, the 
actions of the skin and other depurative organs are deranged, and thus the 
system at large is influenced and suffers. In other cases, again, the constitu¬ 
tional symptoms are rather of a nervous character; the patient suffering 
not only great pain in micturition, but being seized wjth rigors, followed by 
nervous prostration, each time the urine flows over tlie tender and irritable 
surface. 

The Local Sijjns of stricture arc always well marked, are very unequivocal, 
and are dependent simply on the ivicchanical obstacle presented by the con¬ 
tracted urethra to the Iree escape of the urine. The disease usually com¬ 
mences with the retention in the urethi-a of a few drops of urine ailter .evacua¬ 
tion of the contents of the bladder ; these escape and wet his clothes. The 
patient finds that he has to pass urine more frequently than usual, particularly 
at night; there is some straining, perhaps a slight gleety discharge, and a 
feeling of weakness about the genital organs. The stream of urine has 
changes impressed upon it during its passage through the stricture, by which 
its shape and direction are modified ; thus, it may become forked, scattered, 
twisted, fan-like, or be discliarged in a double current—one j>rojected directly 
forwards, the other dropping perpendicularly downwards. As the disease 
advances, these signs necessarily become more marked, until they may termi¬ 
nate in complete retention ; they, however, often come on in a very insidious 
maimer, and when the patient seeks advice he is found to be akeady the 
subject of a very tight and intractable stricture ; indeed, in some cases, the 
first circumstance that directs the attention of the patient to his complaint is 
the sudden occurrence of retention of urine. 

Ezaiuination of tlie Urethra. —The existence of stricture can be deter¬ 
mined with certainty only by the introduction of an instrument down the urethi’a. 
In exploring the canal in a suspected case, two points have to be ascertained— 
the existence of a stricture, and its degree of tightness. The existence of 
a stricture may be dcteimined by passing a plated steel sound, or a silver 
catheter of medium size, about No. 8, well oiled and warmed. This will 
readily pass us far as the constricted point, but will then be arrested. In this 
exploration, too small an instrument must not be used, lest it hitch m the 
fossai of the urethra or against the verumontanum, and this accidental arrest be 
mistaken for the obstruction produced by the stricture ; or it may pass through 
the strictm-c, and thus mislead the Surgeon. The existence of a stricture 
having been ascertained, the next point is to determine its degree of tightness. 
This is best done by withdrawing the instrument previously used, and then 
introducing a smaller one about the size of the stream of urine that the 
patient passes. If .this fail to enter tiie stricture, a smaller one still must be 
used, xmtil that size is reached, which can be introduced with but a moderate 
degree of force. In this way the existence, the seat, and degree of tightness of 
the stricture, are ascertained. The tact of an experienced Surgeon will also 
lead him to judge to a certain extent of the length, degree of induration, &c., of 
the constriction. 

The slighter narrowinjip of the urethra are most easily recognised by means 
of the conical or olive-headed sound (Figs. 800, 801). The conical shape of 
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this instrament enables it to pass readily towards the bladder, but on with- 
draAving it tbe shoulder hitches on any narrow part. The instrument 
should be graduated in inches, so that the exact distance of the stricture from 
the orifice can be readily determined. If it 
be desired to recognise more accurately the seat 
of the stricture, the distance of the orifice of 
the bladder from the meatus extemus must 
first be determined by carefully passing a 
graduated “catheter d houh," and noting the 
exact moment at which the urine commences 
to flow. The graduated olive-headed sound is 
then passed, and slowly withdrawn. If the hitch 
or cling Iw felt between one inch and one and 
three-quarters, the stricture is in the mem¬ 
branous part. If between one and three-quarters 
and three inches, it is in the bulbous portion. 

For the purpose of measuring these slight stric¬ 
tures, Otis, of Now York, has invented an instru¬ 
ment which he calls the “urethrometer ” (Fig. 

802). It consists of a straight tube, the end of 
which can be dilated into a sort of fenestrated 

sphere, and the size to which it is dilated is registered on a small dial on 
the handle. The instrument can be readily introduced into the bladder if 
necessary, but there is no, Jidvantage in so doing. When in the urethra. 


Ki),'. SOO.— 
Coiiic’jil-lieHdfil 
Sound. 


Fig. 801. 
Olive-Iieadod 
Sound. 



Fig. 802.—Otis’s Urcthroini’ter. a. Oiutn ; u. End olosod. 


behind the stricture, the bulb is gradually expanded till it is just held, but 
iiot tightly grasped. It is then drawn steadily forward, and when it is 
stopped the bulb is gradually diminished till it passes the stricture. The 
exact size of each part is thus registered on the dial. 

The employment of soft wax bougies has been recommended with the view 
of taking a mould of the size, shape, and direction of the stricture, by pressing 
the end of the instrument into it; but no possible advantage can be derived 
from this proceeding, and a Surgeon accustomed to the use of metallic instru¬ 
ments can obtain ajl this information adth more certainty, by the finer touch 
afforded by them. 

Treatment. —^The treatment of organic stricture of the urethra may be con¬ 
ducted by the following methods :—1, Gradual Mechanical Dilatation ; 2, Con¬ 
tinuous Dilatation; S, Ca^istics; 4, Forci ble Expansion or Eupture; 5, 
Internal U r<^hrotomy ; 6, External Urethrotomy or Perihaeal Section. What¬ 
ever plan of treatment be adop^, the Surgeon must bear in mind that his 
operations have to be conducted ujKjn a tender canal endowed with exquisite 
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sensibility, which sympathises closely with the conditions of the general system, 
and in which improper violence or too active measures may set up a degree of 
iiTitation that will readily extend to neighbouring structures, and thus jeopar¬ 
dise the life of the patient. But, though it is necessary to recollect all this, he 
must not run into the opposite and equally dangerous extreme of adopting 
inefficient measures for the removal of the obstruction. A bad stricture is 
one of the most serious diseases to which the human frame is liable, and will 
almost inevitably, if left to itself, terminate fatally by the induction of renal 
disease, or of serious local complications. We must therefore not hesitate to 
adopt sufficiently energetic measures for its removal; and if these bo properly 
conducted, there is scarcely any affection in which the Surgeon can afford his 
I)atient greater relief than in this. At the same time, however, that local 
means are being used, constitutional treatment should not be neglected. 
Organic stricture is often more or less associated with a spasmodic or a con¬ 
gestive condition of the urethra, and requires the same constitutional treat¬ 
ment, modified according to circumstances, that is necessary in these affections 
—proper regulation of diet, avoidance of all articles of food that generatc- 
lithates, and care not to allow the urine to become too concentrated. Attention 
to the maintenance of the healthy action of the liver and skin will also tend 
much to increase the patient’s comfort, and to ward off the more serious 
consequences of stricture. 

In all except the slightest cases of stricture it is advisable, before beginning 
mechanical treatment, to subject the jiatient to constitutional remedies to 
diminish as far as possible the congestion and spasm which may be present. If 
any serious difficulty be anticipated, and if the circumstances of the patieut 
fiermit it, he should be confined to bed for a day or more. The bowels should 
bo freely opened, and he should sit for some time in a hot hip-bath, morning 
and evening. An opimn or morphia suppository may be administered at night, 
and if the signs of congestion be well marked, a few leeches may be applied to 
the perinmum. Occasionally blisters over the seat of strictnrq, when it can be 
clearly felt from without, may be of service. By these means alone, a stricture 
which at first seemed almost impermeable may be so far relieved as to take a 
No. 4 or 5 catheter. 

1. Gradual Mechanical Dilata.tion, as it is erroneously termed, is the 
usual and certainly the most successful mode of treating ordinary strictures ; 
but it is not the mere stretching or forcible dilatation of the stricture that 
cures it. The means employed to produce dilatation tend to promote the 
absorption of those plastic matters effused in and underneath the mucous 
membrane, which especially constitute the stricture, and thus to occasion a 
permanent cure. 

The instruments that are used for dilatation are either metallic, such as 
silver catheters, steel sounds, plated or pewter bougies; or made of some 
soft and yielding material, as gum-elastic catheters, catgut, wax, or elastic 
bougies. Though each Surgeon will mostly prefer one kind of instrument to 
anoth^, it is well not to be too exclusive in the use of any one ; for it will 
be found in p^icular strictures and certain constitutions that it is advan¬ 
tageous to depart from the ordinary practice, and that the Suigeon may 
medify with great benefit to his patient the mechanical means that he adopts. 
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As a general rule, I think that metallic instruments are decidedly preferable, 
more especially in the early stages of the treatment, and when the stricture is 
tight, cartilaginous, and of old standing. In such cases, nothing will pass so 
readily as a weU-made steel sound or silver catheter. But, when once dilata¬ 
tion has been carried up to a certain point, for instance, to the introduction of 
a No. 5 catheter, then some of the other and softer instruments may often bo 
advantageously substituted for the metal one. 

The shape and curve of Catheters and Sounds is of much importance ; 
the best curve for these instruments, I think, consists of one-fourth of the 
circumference of a circle 4| inches in diameter. If sounds be used, they 
should be made slightly conical, so that there may be a difference of about three 
numbers between the point and the thickest part, which corresponds to the 
bend of the instrument. They should lie well rounded at the point. Sounds 
are particularly useful when the stricture will admit a moderate-sized instru¬ 
ment. The sound should have a broad metallic handle, which transmits any 
sensixtion communicated to the point more accurately than a wooden one. 
If a catheter be used—and this instrument is most applicable in small stric¬ 
tures, in which, if the difficulty of introduction be great, it may adA^an- 
tagcously be left—it should be made very solid and stiffi The rings should 
bo large, so as to serve for a handle, and the eyes well rounded off and 
somewhat depressed, so that they may not scrape the urethra. These instru¬ 
ments should be used with every possible care and gentleness; but, though 
110 one more strongly recognises than I do the necessity of not employing 
unnecessary violence in their introduction, it is useless to think of passing 
through a tight hard stricture Avithout the employment of some degree of 
force. The catheter or sound aa'IU not “ find its own way” here as it may in a 
healthy urethra, but it must Ije guided and directed by the hand of the 
Surgeon ; and there is scarcely an operation in surgery that requires more tact 
and delicacy of manipulation than that of passing an instrument through a 
tight, or, as it is termed, an impermeable stricture. Here some force must be 
used, but the skill is shoAvn in proportioning this to the amount of resistance, 
and in using it in a proper direction. The appearance of force is indeed often 
greater than the reality; for, though the point of the catheter have passed 
through a tight stricture, it may still require considerable pressure to push the 
j’est of the instrument through it. 

Introihu'Hon. —Catheters and sounds are best introduced by laying the 
patient flat upon his back, Avith the pehus somcAvhat raised, and the head 
and shoulders low. The Surgeon, standing on the loft side, inserts the 
instrument well warmed and oiled into the urethra, with its concavity turned 
towards the left groin, and passes it down the canal, at the same time 
draAving the penis upwards with his left hand, so as to put the mucous 
membrane on the stretch. As the instrument apjaroaches the triangular 
ligament, the handle is carried to the mesial line, and at the same time 
raised perpendicularly; and, as its point passes under the pubes, it should 
be kept well against the upper surface of the urethra, and made to enter the 
bladder by depressing the handle towards and between the thighs. The surest 
guide to the bladder is the upper surface of the urethra. Avhich fs more fixed 
than the lower, and less liable to the existence of fistulous openings or false 
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passages. Should difficulty be experienced, the introduction may be facilitated 
by injecting and slightly distending the* urethra with olive oil before passing 
the instrument. 

If the stricture be not only very tight, but tmsted, it may be somewhat 
difficult to get a metallic instrument through ; and then the plan 
• recommended by Brodie may be advantageously employed. This 

I consists in taking a fine catgut bougie, and bending it, as repre- 

I sented in Fig. 808 , about an inch from the point, so as to follow 

i the track of the stricture more closely. In this way, strictures 

I that are otherwise impassable may be rendered pervious with 

I comparative ease. Under the influence of chloroform, however, 

1 many strictures may be readily passed with metallic instruments 

■ that are not pervious in any other way. The Surgeon repeatedly 

catKiit Sfjie succccds by its use in passing catheters through very tight stric- 
iHiiit to siiaiie tures, which had been impenetrable for months or years without 

of Btricturi'!. . 

this agent. 

Gum-elastic bougies and catheters, and wax bougies, are not as a rule so 
manageable as metallic instruments, as they may bend back against tight 
organic strictures. In those of a spasmodic and congestive kind, however, in 
which a large instrument will readily pass, they are of much senice. They 
are usually best intiwluccd whilst the patient is standing, and they generally 
glide most readily into the bladder if they have been slightly curved before 
being passed. When they are of wax, it is useful to smooth them down between 
the fingers before introducing them. In using the elastic catheter, a stylet is 
usually required; but in some cases the instrument appears to enter more 
easily without. In others, it may be passed with the stylet doivn to the 
stricture ; and then, on partially withdrawing it, the point of the catheter will 
start up, and thus more readily slip in. 

Soft conical bougies and catheters with a lulbous end are often extremely 
useful (Figs. 804 and 805 ). Their introduction excites far less irritation and 
pain, with much less likelihood of bleeding from a congested mucous membrane. 



Fig. 804.—Conical Bulboua Bougie. 


than does that of metallic or even gum-elastic instruments. It is, of course, 
quite impossible to make a false passage with them; and in most cases of 
ordinary stricture they will be found to be the safest and most agreeable in¬ 



rig. 805 .— Conical Bulbous Catheter. 


struments to use. They will often glide through a tight irritable stricture, 
when aU oth.cr instruments, especially metallic ones, fail to pass. , 

■ The fili/m-m hottgie is another very useful instrument; like the bulbous 
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bougie, it is of French origin. The soft tapering end will frequently insinuate 
itself along an irritable urethra, and through a spasmodic and congestive 
stricture, with the greatest possible ease and comfort. 

XtesxUlts of Introduction of an Instrument. —The introduction of an 
instrument usually gives rise to a smarting, jiainfiil sensation in the urethra ; 
this is generally most severe as the point approaches the neck of the bladder, 
and is then sometimes attended by nausea and sudden faintness. As a general 
rule, the instrument should be passed every second or third day, and when 
introduced should be left in for about five minutes, or until the spasm of 
the urethra induced by its introduction has subsided. If, however, the 
stricture be’ extremely tight, a very small t;atheter only having been in¬ 
troduced, the instrument may be left in for twenty-four or forty-eight hours, 
when it Avill be found that, however tightly grasped it originally had been, 
it has become loosened ; a’slight discharge being at the same time set u]) 
from the urethra. It may then be readily withdrawm, and, when the 
iiTitation has subsided at the end of a couple of days, a considerably larger 
one may be introduced. 

The augmentation of the size of the instrument should be very gradual. 
It is fully sufficient to increase it by one number at each time of introduction. 
Many urethrae will not bear even this, and it becomes necessary to psiss the 
same instrument on two or three successive occtisions before a larger size can 
be introduced. The size of the instrument may be gradually increased until 
that is 3 ‘eached which the urethral orifice readily admits ; beyond this, tin* 
Surgeon should not go ; but so soon as the full size, usually No. 12 or 14, can 
be introduced ■with ease, it should not be passed so frequently as before ; onc{! 
a week or ten days, and gradually with less frequency. But for some length 
of time it vdll be necessary to introduce it at least once a month or six weeks, 
lest contraction take place again. 

If the size of the instrument be increased too rapidly, irritation may be set 
up, and inflammation of the testicles, and abscess in the perinaeum or prostate, 
induced. I have more than once had occasion to regret being in too ranch 
haste to increase the size of the instrument; and, by augmenting it by two or 
three numbers at one sitting, have seen the patient thrown back for weeks by 
the supervention of some of the affections just mentioned. 

By gradual dilatation, properly carried out, most strictures may be con¬ 
siderably relieved in the course of a few weeks; and tlie majority may be 
cured by continuing the treatment for a sufficient length of time. Some, 
however, cannot be cured in this w^ay ; it -would appear that the tissue of 
which they are composed is so contractile that, although they may be ex¬ 
panded up to a certain size—say up to No. b or C—it is impossible to go 
beyond this. In other cases there is* a great tendency to relapse, and to a 
return of the constriction ; the stricture rapidly becoming tighter so soon as 
the introduction of the instruments is discontinued, even though it be dilated 
to the full size of the urethrA, up to No. 12 catheter, for instance. In some 
instances the relapse is almost instantaneous, micturition being ns difficult as 
before as soon as the catheter is withdra-wm. In these cases recour^ must be 
had to other measures, which will be described. 

Aocidisnts attekding Cathetbrism. —The introduction of instruments 
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occasionally gives rise to certain troublesome and even dangerous sequences. 
Amongst these, syncope and rigors, haemorrhage, and inflammatory irritation 
about the urethra or testes, are the most common. 

Bigors. —In some peraons there is a great tendency to the occurrence of 
shivering and faintness during the passage of an instrument, more particularly 
as it approaches the neck of the bladder. These effects usually go off after 
the withdrawal of the catheter, but in some cases they may continue for mauy 
hours, or even come on after the lapse of some time, perhaps as late as the 
following day, more especially if the patient have been exposed to cold. The 
rigors in these circumstances are very seAm’c and intermitting, so much so as 
to resemble an ague-fit. During the rigor the temperature rises considerably, 
often to ] 0-1° or 105°. The subsidence of the rigor is marked by profuse 
sweating, and is usually attended by great exhaustion. This occurrence is 
always very alarming, and, although usually not attended by positive danger, 
yet leaves the patient weak and exhausted ; and if he be old, of broken 
constitution, or the subject of chronic uraemia consequent on kidney-disease, 
a fatal result may rapidly ensue. In these distressing cases, death may occur 
at different periods and in different ways. The earliest period at which I 
have seen a fatal termination has been in nine hours ; usually it takes place 
in fi’om 24 to 48 hours after the occurrence of the first rigor. The cause of 
death may be coma, exhaustion, or cardiac syncope. 

The cause of the occurrence of these rigors and sweatings is exceedingly 
obscure. Constitutional nervousness or timidity has certainly nothing to do 
with them. I have seen them occur in the strongest and most courageous 
men, and they very rarely follow the use of the catheter in women. I have 
only once seen these effects in the female. That was in the person of a young 
inan’ied lady, strong and healthy, who had a stricture of the orifice of the 
urethra, which I dilated by a two-bladed dilator. Twenty hours after the 
operation, she had three most intense rigors followed by profuse sweatings. In 
men they may occur after dilatation of any nart of the urethra, but are most 
irequent after deep dilatation, possibly because the deeper portions of the canal 
are more commonly strictured. I have, however, heard of one case in which 
a fatal rigor followed incision and dilatation of the orifice of the urethra. I 
doubt whether these rigors occur xmloss there have been some lesion, ^brasion, 
or rupture of the mucous membrane of the urethra. Rigors certainly follow the 
use of metallic instruments more frequently than that of the softer kinds. 
They more frequently occur in old cases of stricture, and are probably then 
dependent on a chronic maimic state. In this condition vro know that the 
nervous system readily becomes affected—that coma or convulsions easily occur; 
and it is in this state that thd additional irritation inflicted on the urinary 
organs by the use of an instrument developes the rigor. 

The Treatment consists in wrapping the patient up in blankets, with hot 
bottles to the feet, and giving hot brandy-and-water, and full doses of quinine 
with citrate of potash and mucilage frequently repeated. When there is a 
tendency to rigors, it is well to give a full dose of quinine immediately on the 
withdraw^ of the instrument, as a preventive means. 

Banuorrhaffe, which is sometimes rather profose, may follow the introduc¬ 
tion of a catheter, especially if the stricture be congestive, and the instrument 
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employed small. It generally ceases of itself; but, if it be troublesome, the 
application of cold will check it. 

The Inflammation about the urethra and in the testes that occasionally 
occurs during the treatment of stricture, is best guarded against by not using 
too large catheters, and by directing the patient to abstain from much exercise 
during the time of their introduction. 

False Passages are occasioned by the instrument passing out of the urethra 
through its coats into the surrounding tissues. They are especially apt to 
occur in tight bridle-strictures, when a small instrument is being used, and 
more especially if the direction of the constriction be somei^hat oblique, so 
that the point of the sound is thrown against the side of the canal (Fig. 798). 
The extent and situation of a false passage necessarily Tary according to the 
position of the stricture ; and the danger is usually in proportion to its depth. 
The false passage usually takes a direction downwards and to one side of the 
urethra. If the stricture be far forward, it may run along the corpus spon¬ 
giosum ; but if it be in the usual situation, it may perforate the lateral lobe of 
the prostate, or run “between this and the rectum, being unable to extend 
upwards on account of the rigid nature of the structures in this situation. 
When the false passage merely perforates the corpus spongiosum, running 
parallel to the urethra, and opening again into the canal, or when, perforating 
a portion of the prostate, it enters the bladder, it is not necessarily attended 
with much danger ; but when it enters the areolar tissue between the bladder 
and the rectum, breaking up this structure to a great extent, admitting urine 
into the recto-vesical space and about the neck of the bladder, then the most 
serious consequences, such as inflammation and abscess in this neighbourhood, 
are apt to ensue, which may not unlikely be followed by the death of the 
patient. 

At the moment when a false passage is made during the introduction of an 
instrument, by the Surgeon using too much force or pressing in the wrong 
direction, ho feels the point make a sudden slip, which the direction of the shaft 
indicates to be to one side of the urethra. The patient complains of severe pain, 
and is often conscious of a laceration ; there is a grating or rough sensation 
communicated by the tissues against which the instrument has passed ; and 
though jt have entered deeply, it will be found not to have reached the bladder. 
On the Surgeon introducing his finger into the rectum, ho probably feels the 
I)oint of the instrument in the areolar tissue between the gut and the bladder ; 
on withdrawing it, it will be found covered with blood, and there will be free 
hajmorrhago from the urethra. 

The Surgeon knows when he has entered an old false passage by the change 
that takes place in the direction of the instfument, by its not reaching the 
bladder, and by the rojigh sensation communicated to it, very different from 
that afforded by the smooth lining of the urethra. The patient is often con¬ 
scious of the existence and of the entry of the instrument into the fidse passage, 
and will warn the Surgeon of it. 

If the Surgeon be aware that he has made a false passage, he should, if 
possible, at the time of the accident pass a laige catheter into the bladder, 
and leave it there for a few days until the laceration has healed; If tiiere 
I>e an old false passage he must be careful, by keeping the point of the instru- 
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menfc away from it, not to enter it, lest during the introduction of the catheter 
he raise with the point of the instrument the valvular angle that intervene 
between it and the urethra ; every time that this is opened up it tends to 
lessen the chance of a closure of the aperture, whilst, overlapping the urethra, 
it interferes with the onward passage of the instrument into the bladder. By 
withdrawing the instrument and changing its direction, the false passage may 
often be avoided, and the bladder reached. Should there have been much 
difficulty in introducing the catheter, the better plan will be to allow it to 
remain in the bladder for two or three days, when the false canal may possibly 
close. 

It has already been stated that, in certain forms of stricture, gradual dilata¬ 
tion does not succeed in effecting a permanent cure. In these cases four 
plans of treatment have been recommended—continuous dilatation, the de¬ 
struction of the stricture by caustic, forcible dilatation, and its division by the 
knife. These methods will now be described. 

2. Coutmuous Dilatation is merely a modification of the preceding mode 
of treatment, and is useful only in very tight organic strictures. A small 
instrument is first passed and tied in. In from twelve to twenty-four hours, 
although it may at first have been tightly grasped, the catheter will be found 
to be quite loose, and urine will escape beside it. It must now bo changed for 
a larger one. In doing this, the fresh instrument should be ready, so that the 
moment one is removed the other may be introduced. A neglect of this pre¬ 
caution, especially when false passages are present, may seriously increase the 
difficulty of passing the fresh catheter. By the second day a slight discharge 
will be found to have been set up from the m’ethra. The treatment should be 
continued till the urethra reaches the size of No. 5 or (5, which it will do in a 
few days at most, after which it is not necessary. The catheter may be closed 
with a small wooden plug, so that the patient can draw off his own urine, or, 
better still, an India-rubber tube may be attached so as to drain the bladder. 
In cases in which a gum-elastic catheter caimot be passed, a small silver one 
may be tied in, and replaced by a gum-elastic at the first change. When nothing 
but a filiform whalebone or catgut bougie has been passed, it may still be tied 
in, as the urine will usually find its way beside it even when it seems to be 
tightly grasped; and in twelve hours or more it may, in most cases, be changed 
for a fine gum-elastic catheter. This plan of treatment is of great use in cases 
in which considerable difficulty is found in introducing the instrument, but it 
has the disadvantage of being extremely liable to set up cystitis. If the treat¬ 
ment be continued beyond three days, the urine will almost always be found to 
be alkaline; and this is scarcely to be wondered at when we consider the way 
in which the bladder is, as it w^e, opened up to the air. The risk of cystitis 
is much diminished by draining the bladder, as then no urine is left to decom¬ 
pose, and the mere contact of the soft instrument with the walls of the bladder 
seems to cause but little irritation by itself. In rare cases, sloughing of the 
urethra may take place at the seat of stricture, leading to perineal abscess. A 
case of this kind occurred not long ago in University College Hospital. 

8. CNbUiitioB.—^In the treatment of stricture by caustics, two objects are 
endeavoured to be attained; the first is the destruction of the stricture ; the 
second, the diminution of the sensibility of the surrounding mucous membrane. 
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so that the irritability and spasm of the canal may be lessened. The following 
is the way in which the caustic is applied. A wax bougie, well oiled, is passed 
down to, but not through the stricture ; the Surgeon then, with the thumb¬ 
nail, mahes a notch on that portion of the instrument opposite to the meatus. 
Another bougie of similar length and size is then armed by a piece of potassa 
fusa about the size of a small pin’s head, placed in a depression at its 
end. A mark is now made on it, at a point corresponding to the notch on 
the first bougie ; it is then passed rapidly down imtil this mark comes oppo¬ 
site to the meatus, and pressed firmly for two or three minutes against the 
stricture, upon which the caustic exercises its action. This application, which 
is followed by a gleety discharge, is to be repeated every second or third day 
imtil a bougie of proper size can bo introduced ; and then the dilatation may 
be proceeded with in the usual way. This practice, stigmatised, not unjustly, 
by Liston as “ most atrocious,” has now but few advocates ; and, indeed, there 
appears to be nothing useful effected by it, beyond what can be accomplished 
much more safely and easily by a catheter or sound in an ordinarily skilful 
hand. 

4. Forcible Expansion or Eupture. —Forcible and rapid dilatation caus¬ 
ing the expansion and rupture of the stricture, is a method that, originally 
proposed and practised many years since by Luxmoor, Arnott, and Buchanan 
of Glasgow, has of late years been revived in principle, and ingeniously modi¬ 
fied in detail, by many Surgeons, amongst whom Ileybard, Maisonneuve, 
Perreve, Wakley, Holt, and Thompson are the most conspicuous. However 
varied the means by which strictures are thus treated, the instruments em¬ 
ployed may be an’angcd in three groups : a. Those that act as sliding tubes'; 
b. Those that expand by a screw mechanism ; and c. Those that act on the 
principle of a wedge. 

а. Sliclbvj Tubes were first employed in the treatment of stricture by Desault 
at the close of the last centiu-y, subsequently by various French Surgeons, and 
of later years by Hutton of Dublin, and very extensively and successfully by 
Wakley. The mode of application of these tubes is as follows. A long conductor 
is introduced through the strictm-e into the bladder, and over this a catheter, 
either of gum or silver, is passed, which in its turn is made to servo as a con¬ 
ductor to a larger one. In Wakley’s instrument the conductor, or “ urethral 
guide,” consists of a small silver catheter, Avhich, after being passed tlirough the 
stricture, has a long steel rod screw'ed into it. Over this a silver tube is passed, 
which in its turn is made to serve as a conductor ; and thus the conductor may 
be rapidly dilated by passing one tube;, over another until a full size is reached. 
The only difficulty in this very ingenious method—^which is, however, common 
to it and every other plan of treating stricture by dilatation—consists in the 
first introduction of the “ urethral guide ; ” when that has once passed through 
the stricture, the tubes must follow as a matter of necessity. They cannot pos¬ 
sibly go wrong ; and, as no laceration or rupture of the stricture is, or can be, 
effected by the instrument, it appears to be a peculiarly safe means of employing 
rapid dilatation when circumstances seem to require it. 

б. The method of forcibly expanding a stricture by the introduction into it 
of a small two- or four-bladed instrument, fashioned somewhat like a narrow 
beaked sound, and which, by Screw Meclianism in the handle, admits of being 
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opened out so as to stretch the stricture to an extent corresponding to the dis¬ 
tance at which the blades are screwed apart, has many advocates; and various 
ingenious contrivances have been invented to effect this object. More than half 



Fig. 800.—Tlmiiipson’s Stiicture-Exuandcr. 


a century ago, Luxmoor attempted it by the use of a four-bladed instrument. 
Subsequently, Civialc invented a stricture-expander; and of late years two- 
bladed instruments, having this end in view, have been introduced into practice 
by Perreve, Lyon, and H. Thompson. The accompanying drawing (Fig. 80C) 
is a representation of the instrument used by the latter Surgeon ; it answers 
admirably the intended purpose, the expansion of the blades being effected by 
a screw "worked by turning the handle. This should be done very slowly, 
several seconds being allowed to elapse between each turn of tlie handle, so 
that the tissue composing the stricture may be gradually stretched, and the 
canal of the urethra at the seat of stricture dilated beyond the full size, so as 
to be over-stretched ; the extent of dilatation may be carried up to 1(> or 18, 
and is marked on a scale attached to the handle of the instrument. If this 
operation be done slowdy, little if any bleeding results, and there is no evidence 
of laceration of the wall of the urethra at the strictured spot. A large gum- 
olastic catheter may then be passed, and the urine drawn off. It is not usually 
necessary to leave the catheter in the bladder, though there can be no objection 
to doing this for forty-eight hours, after which the patient may have one passed 
occasionally in order to maintain the dilatation. 

c. The rupture or splitting of the stricture by an instrument acting on the 
principle of a We(l{fc, has been recommended by Reybard, adopted by Holt, 
and very extensively employed by the latter excellent Surgeon. The instru¬ 
ment used by him is represented in the accompanying figure (Fig. 807). 
It consists of two grooved metallic blades joined at the extremity. Between 
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these a tube is slipped along a wire, which in its descent separates the blades 
at a considerable angle, and thus splits up the stricture. In this way the 
contracted part of the urethra is at once enlarged to its normal diameter, so as 
to admit a full-sized catheter, by which the urine is then drawn off. The 
introduction of the catheter should be had recourse to at first on alternate 
days, and afterwards at longer intervals. Holt believes that the effects of the 
dilatation are entirely confined to the morbid contraction, the healthy portion 
of the urethra not. being injuriously disturbed by the expansion of the 
instrument ‘(see page 746). 

Berkeley Hill has invented a modification of the dilators previously in use 
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which presents several advantages. He thus describes it. “ The instrument 
consists of a split sound, which equals in calibre a No. 2 or 8 catheter. The 
halves of the split sound can be separated by passing between them a wedge 
fixed on a slender stem. The wedge is prevented by two dovetail grooves at 
its hinder part, from leaving the sound which acts as a guide dm-ing the 
passage of the wedge down the urethra.” “ The advantages claimed for this 
instrument are : simplicity of construction; the central guide of Holt’s in- 
striunent is not needed, hence the split sound cun be passed through narrower 
strictures. Next and chiefly, diminution of resistance, and consequently the 
more immediate application of the rupturing foi'ce—the wedge—to the impedi¬ 
ment to be oA^crcome. The force needed to push Holt’s dilator is sometimes 
A'ery great, and the attempt has been abandoned, or the instrument has broken, 
even in skilful hands, from this cause. Much of the force is expended on the 
continuous friction outside the tube along the split somid, and inside along the 
guide. In the wedge-dilator the friction-surface is reduced to two doA etail 
grooves, which together do not exceed half an inch. For this, the force 
required is so small that one hand sufiices to overcome the resistance.” The 
instrument can, if required, bo adapted to a conducting sound, such as is 
described alterwards under Internal Urethrotomy. 

I. Division of the Stricture may be 2 jractisod either from u'ilhi/i the 
urethra, or from iritiwut, througli tlie ijcrinajiim. 

Internal Urethrotomy. —Tlje division from withhi may be peiformod 
in two Avays ; cither by cutting through the stricture from before backwards, 
or by passing a proper instrument through it, and diAuding it from behind 
foi'wards. 

The first operation—that of perforating the stricture from l)(fore backwards — 
anay be iierformcd by jiassing a concealed steel stylet dowm to the stricture, and 
then pushing forAvards the lancet-like knife, attemjAting to jAerforate the obstnic- 
tion. This jAlan is necessarily attended by the most dangerous conseqnenees,if an 
attempt be made to thrust a stylet through the stricture witliout a guide ; the 
probability, indeed almost the certainty, being that the jiointed cutting Idado 
Avill pass by the stricture and diAude the healthy wall of the urethra. It is, 
indeed, almost banished from surgical practice, and is only applicable witli 
safety to those strictures that are situated in the part of the urethra anterior 
to the scrotum, Avhere the canal is straight. In the deeper and more curved 
parts, any attempt at perforation would obviously be ftuught with danger; for, 
as it would of course be impossible for the Surgeon to guide the stylet exactly 
in the direction of the urethra, it would be more likely to perforate the aauUs 
of this canal than to pass through the stricture. In hard and resisting con- 
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tractions, however, in the straight portion of the canal anterior to the scrotum, 
such an instrument may occasionally be used Avith adA^antage. A very con- 
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venient form of cutting stylet is the one figured here, which has a probe end, 
that is introduced through the stricture, and serves as a guide to the blade, 
which is projected and caused to retract into its cylinder by the action of a 
spring (Fig. 808). 

The other mode of dividing strictures within the urethra is by cutting from 
behind forioards. 

During the last few years, groat improvement has been made in the instru¬ 
ments employed in this operation, and it has consequently risen much in 
fiwour. Cutting from before backwards without a guide proved so dangerous, 
that it has been finally abandoned. On the other hand, the operation of 
cutting from behind forwards could not, until recently, be performed unless 
the stricture was capable of admitting a No. 5 at least. The Surgeons to 
whom we are most indel^ted for improvements in the instruments employed, are 
Van Buren, Gouley, and Otis of New York, Maisonneuve of Paris, and Berkeley 
Hill of London. The objects which these Surgeons have had in view have 
been, first, to provide a safe and certain guide for a small cutting instrument 
to the bladder, and secondly, so far to diminish the size of the instruments as to 
make them available for strictures not capable of taking more than a No. 1 
catheter. Lastly, as it was found that the great mobility of the urethra ren¬ 
dered it difficult in many cases to divide the stricture, a combination of 
stretching and cutting was introduced by Otis, which greatly facilitates the 
operation. 

The guide to the bladder may be obtained in two ways. A fine whalebone 
bougie having been passed through the stricture, the urethrotome may be so 
constructed by being tunnelled for a short distance at its point, as to slide 
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over this into the bladder. Or a bettor plan is the employment of Maison- 
ncuve’s sonde conductrice, or conducting sound. This is a very fine gum- 
clastic bougie, provided with a male scroAv at the end (Fig. 805), a). This is first 
passed on till it is supposed to be in the bladder. A small catheter corres¬ 
ponding to a No. 1, having a fenmle screw at its extremity, is then screwed on 
and passed onwards, while the small conducting sound coils up in the bladder. 
If the urine flow, it is then certain that the conducting sound has passed 
in the proper direction. It is noAv withdrawn again, the conducting sound 
being left in position. The catheter is now replaced by the urethrotome, 
which screun in the same way. Berkeley HiU has invented a very ingenious 
urethrotome for cutting from behind forwards, in which a very fine knife can 
be protruded from an instnmient not larger than a No. 2. Another instru¬ 
ment invented by the same Surgeon for cutting from before backwards is 
represented in Fig. 810. It combines the principles of several others, and has 
been found fb work most successfiilly. It is thus employed. The conducting 
sound having been passed and ascertained to be in the bladder, the female screw 
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b is applied to the male screw o, and the 
instrument passed through the stricture. 
The blades * and h, when closed, about 
equal a No. 3 catheter in size. The 
point b is about equal to a No. 1. The 
instrument having been passed, the wedge 
e, which contains a knife d concealed in 
a shield c, is now inserted between the 
blades and passed steadily dowm. The 
blades thus separated stretch and steady 
the urethra '; and when the stricture is 
reached, the shield c stops against it and 
prevents further progress. The small con¬ 
cealed knife d is then protruded by 
pressing the button at the top of the 
instrument, and as soon as the finger is 
removed it is >vithdrawn again by the 
spring 1. The wedge can then be passed 
on a little further, and if it hitch again 
the knife can bo again protruded. By this 
means the urethra is only cut at the points 
of stricture, and no more wound is made 
than is absolutely necessaiy. The incision 
is always made downwards towards the 
floor of the urethra. This instrument may 
be employed in almost any stricture that 
will admit the conducting sound. 

In larger strictures Civiale’s urethrotome 
(Fig. 811) may be used. In order to use 
this instillment, the stricture must be 
dilated up to about No. 5. The end of 
the instrument is then passed beyond it, 
and, the small blade having been made 
to project, the stricture is divided or 
notched downwards by a firm and steady 
pressure to the extent usually of about 
an inch. The blade is then shut into its 
sheath, and the instrument is withdrawn. 
As this instrument does not steady the 
urethra, the penis must be pulled forward 
so as to put it on the stretch before the 
division is attempted, and this should bo 
done by a steady pressure or a sawing 
motion rather than by a sudden effort. 


* ® 
LONOON. 



•JJk- 810.—Berfeeley Hill’s Dilator and Urethrotome, a, IVont View ; b. Side View; c. Conducting Sound 
with small male screw at w: b, female screw ; c. sheath for concealed knife ; d. knife protruded ; e, wedgo 
lor separating the blades % and i ; the knife is on the posterior aspect of the wedge ; g, rod for carrying tlie 
wedge; /. rod for protinding the knife; k, screw foi- regulating tlie distance to whioli tlic knife can be pro- 
w. “' tack tlie knife and keep it concealed, except when pnitmUed by pressing the 

outtou up]iosite A and B. (In Pig. B the button shomd have been reiiresenteU us dei'ressod.) 
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After the operation of internal nrethrotomy, a full-sized instrument should 
be immediately passed, but it is not usually necessary to tie it in. It should, 
however, be passed daily for a few days, and after that every second or third 
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day for three or four weelcs. After that, the patient should bo taught to pass 
it for himself, and continue to do so occasionally for some years. 

The operation of internal urethrotomy is of course only required in excep¬ 
tional cases. These are chiefly resilient or very irritable, and some very 
tough strictures. In resilient strictures, dilatation fails because the stricture, 
though admitting of expansion, immediately relapses. In very irritable 
strictures, the patient cannot bear the pain of dilatation. In some very tough 
strictures, simple dilatation fails, and then internal urethrotomy is required. 
In all these cases, the division of the strictm’c from ivithiii removes at once 
all diflicnlty in treatment ; and I have of late years emjiloyed this very simple 
method in several cases of this kind with the most marked and permanent 
success. In fact, in strictures of the scrotal or penile portions of the urethra, 
where one or other of the above conditions—resiliency or iiritability—generally 
prevails, I now very commonly notch the constricted portion of the canal by 
means of Civialc’s m-cthrotome, and thus at once, and with great case, obtain 
most, if not all, the space required. 

Result .—The risk attending the operation is not gi-cat, and diminishes as 
the stricture approaches the orifice of the urethra. It is not, however, abso¬ 
lutely free from danger. The accidents that may happen are, perineal abscess, 
extravasation of urine, hajmprrhage, and orchitis ; and in some rare cases it 
may be followed by pjmmia. If the kidneys be diseased, it may, like any other 
operation for strictm’e, give rise to fatal acute interstitial nephritis. Permeal 
abscess usually results from cutting too deeply, so that the knife completely 
divides the corpus spongiosum. Such abscesses most frequently form beneath 
the accelerator urium, and buri’ow forwards, directed by the expansion of that 
muscle to the root of the penis. They contain a mixture of mrine and pus, 
but it is rsu-e to find general extravasation into the scrotum. HsemoiThage 
also results from cutting too freely. In rare cases, after the operation, a per¬ 
manently bent condition of the penis remains during erection. We possess as 
yet but few trustworthy statistics of the results of internal urethrotomy, and 
there is every reason to believe that untoward consequences follow this opera¬ 
tion more frequently than some of its advocates are willing to admit. Statis¬ 
tics of this operation done in prwate are worthless ; those of cases oecmTing 
in Hospital practice scarcely exist. In University College Hospital, where the 
operation has been extensively practised, I find from the Keports of the Sur¬ 
gical Registrar that the results are as follows. In 7G cases operated on from 
1871 to 1875, there were 4 deaths, one from tubercular disease of kidneys, 
limgs, &c., one from plemisy, one from septicsemia., and one from suppurative 
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nephritis. Perineal abscess occurred in 8 cases ; extravasation of urine in 1 , 
and epididymitis in 4. There was haemorrhage in 5 , and in 2 the patient was 
left with permanent chordee during erection. 

(For the effects produced on the kidneys by splitting strictures and internal 
urethrotomy, see Chap. LXVII.). 

External Erethrotoniy. —^The division of the stricture from without by 
incision through the perhueum, may be performed by two distinct operations ; 
the one being only applicable to those strictures that are pervious to an 
instrument; the other to those which are impermeable. In the first case a 
grooved staff’ is passed tlmough the stricture, and the section is made upon 
this. In the second case, the Surgeon cuts through this and the stricture, 
without any guidance except such as his anatomical knowledge may 
aff'ord. 


Operation for Permeable Stricture. —The first of these operations, 
introduced by Syme as UrethTolomy, and commonly called the Perineal Section, 
is comparatively a simple procedure. The instruments required for its 
performance are a statti a Ko. 8 silver catheter, a pointed scalpel, and a 
broad director. The staff’ should vary in size from No. 1 to No. (>, according 
to the tightness of the stricture ; it should be grooved along its com exity, 
cither the whole of the way, or better, merely for the lower third (Fig. 812). 
The stem is smooth and of full size, and joins into the lower 
grooved pai-t by a distinct shoulder, which, being passed down 
as far as the stricture, forms by its projection a guide to that 
part of the urethra requiring division. In those cases in which 
there are false passages, a hollow staff of the same size and 
shape may be advantageously used 5 the flow of urine through A 
it indicating with certainty its passage into the posterior part m 
of the urethra. I 

Performance of Perineal Section. —The operation is i 

performed as follows. The staff having been passed well through M 

the stricture, so that the shoulder rests against the upper part of M 
the constriction, the patient is tied up as for lithotomy, and the ^ 
Surgeon, seating himself in front, pushes the scalpel, with the 
back of the blade downwards, into the mesial line of the 
perinmum a little above the rectum, and cuts upwards for an 
inch or more into the raphe. The dissection is carried on Fig. 812. 
very carefully exactly in the median line until the staff is set” 

reached, when the knife must be entered into its groove behind 
the stricture, and carried forwards through this. The staff, having been 
pushed on to ascertain that all is free, must be withdrawn, and a No. 8 
catheter introduced, which is to be kept in for fbrty-eight hours ; it must then 
be taken out, and at the end of eight or ten days tte urethra must be dilated 
by the introduction every second day of a full-sized silver catheter. Urine 
escapes for some little time by the perineal incision ; but, as this heals by 
granulation, the flow of fluid gradually lessens and at last ceases entirely. 

The principal points to be attended to in this operation are— 

1 . To see that the staff is feirly through the stricture, and to be especially 
careful in determining this if false pe^yage exist. ^ 
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2. To cut carefully in the median line ; where, as Syme has observed, a kind 
of septum exists even in the deeper structures of the perinaeum, and where there 
can be no danger whatever of dividing any artery of magnitude, which might 
happen if any lateral deviation of the knife took place. The only vessel, 
indeed, which is at all endangered, is the artery of the bulb; and this may 
always be avoided by carefully keeping in the raphe, as it lies towards the side 
of the incision. 

8. To enter the point of the knife behind the stricture, and to divide that 
by cutting forwards in the groove of the staff. 

4. Not to turn the edge of the knife downwai-ds ; if this be done, the deep 
perineal fascia may be opened, and danger of pelvic infiltration and inflam¬ 
mation incurred. 

5. Much difficulty has occasionally arisen in the introduction of the catheter 
into the bladder after the division of the stricture. This may be avoided by 
passing a broad director, with the groove turned up, into the posterior part of 
the urethra after the stricture has been cut, but iMjforc the staff is withdrawn. 
As the catheter is passed down the canal, its point will infallibly be guided by 
this onwards into the bladder. 

Where there are more strictures than one, the division of the deepest is 
usually alone necessary ; the others may be dilated. 

RtisuU .—^The result of the perineal section, so far as the life of the patient is 
concerned, is usually satisfactory ; yet cases have not unfrequently occurred in 
Avhich a fatal termination has been the consequence, and there is every reason 
to believe that these cases have been more numerous than the advocates of this 
operation have been Avilling to admit. As yet, there are no trustworthy 
statistics before the profession that would enable us to speak positively as to the 
percentixge of deaths after this operation. Occasionally, an incurable fistulous 
opening has been left in the periuEeum ; and not unfrequently accidents of a 
grave though not fatal character, such as inflammatory oedema of the scrotxun, 
abscess in perinaeo, &c., have been found to supervene. 

The whole value of urethrotomy will at last depend on the liability of the 
stricture to return after its division; and this point has not as yet been by any 
means satisfactorily determined. The ultimate result of the cases in which it 
has been practised has not as yet been fully laid before the profession ; and, 
until this’has been done, we cannot consider the utility of the operation as 
established, except as a means of temporary relief in cases of the kind just 
mentioned. Much will certainly depend upon keeping up dilatation of the 
urethra for some months after the division of the stricture, a catheter of full 
size being passed once in a week or ten days. If this precaution be neglected, 
relapses will often occur j and even when it is scrupulously attended to, they 
are, I believe, by no means unfrequent. Against urethrotomy it has been 
argued that, like a woun<^ the incision into the urethra might occasion a cica¬ 
trix which would contract, and thus eventually tend still further to lessen the 
diameter of the canal. But post morkm examination of patients who have 
died some years after this operation had been performed has shown that the 
idea is groundless, the cicatrix being linear and scarcely perceptible. In fact, 
there is a great difference in the result, between cases in which the urethra has 
been divided transversely and those in which it has been incised longitudinally. 
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In the first instance, a dense and contractile cicatricial mass is formed ; in the 
second case, a linear and scarcely perceptible scar. 

Comparison of Slethods of Treatment. —Gradual dilatation, carried on 
with patience and {gentleness, if need be, on account of the irritability of the 
urethra or the sensitiveness of the patient, with the help of anassthetics, wiU 
suffice for the cure of the vast majority of strictures; and it rarely becomes 
necessary for a Surgeon who combines patience mth skill to have recourse to 
those more severe methods of treatment which have been somewhat unduly 
extolled and too often unnecessarily practised of late years. The iirothra is 
indeed frequently treated as if it were an inert tube, to which the various 
practices of rupture, splitting, forcible dilatation, or incision, could be applied 
with impunity, rather than a highly sensitive canal, very apt to resent, locally 
or constitutionally, undue violence applied to it. 

But, whilst Avc fully recognise this important point, and hold with Liston 
that whenever a catheter can be got through a stricture its cure by dilatation 
is all but certain in the hands of a skilful Surgeon, yet it is undoubtedly the 
fact that cases do occasionally occur in whfch simple dilatation fails to effect a 
cure ; the stricture being highly contractile, and not allo^ving expansion 
beyond a certain point, or relapsing whencA’or the dilating means are removed. 
In other cases, also, the patient suffers so much pain and irritation whenever 
an instrument is passed, that he cannot bear the repeated introductions that 
are necessary, more particularly if the stricture be complicated with fistulm in 
perinmo or false passages, which render’ its cure by dilatation tedious and 
almost impracticable. In such cases as these the Surgeon, being unable to 
benefit his patient materially by dilatation, must choose between the employ¬ 
ment of palliative means or more active measures; 

It appears to me that there are four classes of cases, in which more energetic 
means than simple dilatation may not only be advantageously employed, but 
are absolutely required. 

3. Very old dense cartilaginous strictures, often of traumatic origin, which 
admit an instrument with great difficulty, anJ'cannot be dilated beyond a 
certain point, OAving to the conversion of the urethral structures into a kind of 
dense, fibrous, almost .cicatricial tissue, which neither admits of expansion nor 
of absorption by the pressure of instruments; and in which a considerable 
extent—half an inch or more—of the urethra is involved. 

2 . The same kind of stricture, comp licated vn^fistulee in the perinaeum or 
scrotum, with perhaps considerable plastic infiltration of these parts. In both 
these classes, I think that the perineal section or external urethrotomy is the 
preferable operation. 

8 . Very tight strictures, accompanied by excessive sensibility of the urethra ; 
in which each introduction of the instrument is attended by intense suffering, 
spasmodic movements of the limbs, and rigors, so that the patient cannot be 
induced to submit to a proper course of bougies. 

4. Yei^ ehstkj though perhaps narrow? strictures, that can be dilated readily 
enough, even up to the admission of full-sized instruments ; but which, when 
the treatment is discontinued, immediately begin to contract again, so that the 
patient is never out of the Surgeon’s hands, and sees no prospect 4 >f cure. 

In these last two classes of cases, I am of opinion that internal urethrotomy 
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■with Cmale’s instrument, or the forcible expansion or rupture of the stricture, 
is the best method of treatment; the perineal section being too severe and 
dangerous, whilst simple dilatation is too feeble a means of treatment. 

Stricture of the Urethral Orifice is usually the consequence of the 
destruction of tissue by a phagedsenic chancre. It is apt to become extremely 
tight, and has a great tendency to relapse. 

It may be treated in three ways— 

1. By gradual dilatation, by means of short nail-headed styles of graduated 
sizes. 

2. By rapid dilatation. This is best effected by the introduction of a tube 
of laminaria, which, swelling up in a few hours, rapidly dilates the stricture. 

8. By division with Civiale’s instrument, introduced shut, and cutting as it 
is withdra'wn (Fig. 813). 



Either of the last two methods may most advantageously bo adopted. 

Impermeable Stricture. —In order to perform the perineal section, the 
stricture must be pervious to a grooved staff, however small this may be ; and 
this, it might be supposed, would limit materially the cases in which the opera¬ 
tion can be performed. But complete obliteration of the urethra cannot take 
place except as the result of sloughing, usually from injuiy ; indeed “ imper¬ 
meable ” strictures, though frequently spoken of, are very rarely met with. 
Syme, indeed, denied their existence, and stated that, if urine can escape 
through a stricture, a bougie can be introduced. A Surgeon may often l)e 
foiled in his first attempts in passing an instrument through a very tight 
stricture. But I believe that, with patience, by attention to constitutional 
treatment, so as to lessen urethral irritation, and especially by the administra¬ 
tion of chloroform, he will usually at last succeed in making an instrument of 
some kind pass tlurough the very worst strictures. In the first case in which 
I performed the perineal section, almost all the urine had for twelve years been 
discharged through fistulous openings in the perinteum and scrotum ; and the 
principal portion escaped through a large hole on the inside of the left thigh, 
a few drops merely occasionally passing out by the lips of the urethra. No 
instrument had been passed for four years, though repeated attempts had been 
made by different Surgeons. Being foiled in introducing a catheter into the 
bladder the first time I tried, I kept the patient in the Hospital for two or 
three weeks, attending carefully to his constitutional condition, but without 
making any further effort. He was then placed under chloroform, when I 
succeeded in passing No. 1. The urethra was then dilated up to No. 5, 
beyond which no instrument could be passed, when the perineal section was 
performed. The patient made an excellent cure, the fistulous openings closing, 
and the urine being discharged by the natural channel. In another case, 
persevering attempts had been made for five years to make an instrument 
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enter the bladder, but without success, the stricture not only being exces¬ 
sively tight, but the urethra acutely sensitive ; under chloroform I succeeded 
in introducing No. i silver catheter into the bladder, and speedily cured the 
patient. 

The influence of Anmsthetks in facilitating the passage of instruments through 
apparently impermeable strictures is very marked. Shortly after the introduc¬ 
tion of ether as an ansesthotic agent, Liston was going to cut through a stricture 
that had resisted all attempts made by his most dexterous hand at introducing 
an instrument into the bladder; but no sooner was the patient put on the 
table and fairly rendered insensible, than the No. 8 silver catheter, which had 
been passed down as far as the stricture, and the point of which Avas to serve 
as a guide to the knife, slipped into the bladder, and thus rendered a dangerous 
operation unnecessary. 

Yet no Surgeon can doubt that cases do occasionally, though rarely, occur, 
in Avhich, in consequence of extravasation of urine and old inflammatory 
action, the urethra has become so tortuous and narrow, and the perinaeum so 
indurated and disorganised, that an instrument cannot be passed through, even 
though the urine pass out readily. It must be borne in mind that a strictm-e 
may be permeable to urine, but impermeable to a catheter, even in the most 
dexterous hands. It does not follow necessarily that, because a fluid will trickle 
out of a narrow and tortuous channel, a catheter or solid sound can be passed 
into it from without. In a case of extravasation of urine following stricture, 
consequent on injury of the pcrinicum, sent to me by Corrie of Finchley, 
in which no catheter had been introduced for eight years, it Avas found after 
death that, although the urethra had been converted into a mass of cicatricial 
tissue at the part injured, it AA^as yet permeated by a narroAV tortuous passage, 
through which the urine had escaped. 

Hence cases will occasionally occur, in AA'hich the perineal section is not 
practicable. In the event, therefore, of a stricture being so tight and tortuous 
that no instrument Avill pass through it, or where, a portion of the urethra 
having sloughed aAvay, its canal is obliterated, neither the cure by dilatation nor 
urethrotomy can be performed, and it may then be necessary to have recourse 
to incision of the stricture Avithout a guide. 

Operations for Impermeable Stricture. —Two operations are practi¬ 
cable for the relief of this constriction. The first consists in oi^ning the 
urethra from iehinrl, and cutting forwards through the constriction ; the 
second in opening the urethra in front, and dividing the stricture from before 
backwards. 

Operation from lehind .—This operation is performed as follows. A No. 8 
silver catheter is passed down to the stricture ; the patient is then tied up as 
if for lithotomy ; and the Surgeon, sitting in front, pushes a bistoury with the 
back turned towards the rectum into the raphe of the perinmum as far as the 
apex of the prostate, so as, if possible, to open the dilated urethra behind the 
stricture. He then cuts forwards through the stricture on to the point of the 
catheter, and, having thus opened a passage, endeavours to pass that instru¬ 
ment on into the bladder. It is often extremely diflicnlt to find the posterior 
part of the urethra. When the tissues of the perinaeum are hard and gristly, 
altered by the efFusion of plastic matter, and condensed by repeated attacks 
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of inflammation and the existence of fistulae, it is a most diflicult matter 
to dissect through such an altered mass and hit the urethra beyond it; and 
the difficulty is still further increased by the bleeding, which is often profuse. 

This operation, I have no hesitation in saying, is perhaps the most trouble¬ 
some in surgery. I have more than once seen the most sldlM operator foiled 
in their endeavours to accomplish it, and compelled to relinquish the operation 
without concluding it, or only succeed after prolonged and most painful 
attempts. Fortunately, this operation is now scarcely ever necessary ; with 
patience and under chloroform the Surgeon may almost invariably pass a stalf, 
however small, into the bladder ; ho then has a sure guide upon which to exit, 
by following which he must certainly be led through the stricture into the 
urethra beyond it. In all cases, therefore, urethrotomy should, if practicable, 
be substituted for the division of the stricture without a guide. 

Operation from front.—Boutonniere Operatiofi .—The following, which is a 
modification of the “button-hole” operation, may be advantageously per¬ 
formed in some cases of stricture which arc impervious to a grooved staff or 
other guide, and where it may be thought necessary to divide from without in 
consequence of their complication with fistula. 

The patient having been placed and seemed in the lithotomy position, a 
moderate-sized catheter. No. 8, is passed down to the strictme. The catheter 
is then turned round, so that its point is made to project into the perinteum 
just above the stricture. The Surgeon cuts down upon tliis by an incision 
about 1| inch long in the median line, and consequently opens the urethra 
just above the stricture. The catheter is now withdrawn, and each side of the 
opened urethra seized with a sharp hook or hook-forceps, and held apart so as 
to expose the interior of the canal. Oozing having been allowed to cease, the 
aperture leading through the stricture will now readily enough be found at the 
lower angle of the opened urethra. A probe or narrow director is slipped into 
this, and along the guide thus introduced a tenotome is passed, so as to divide 
the stricture. The catheter is then passed on and tied in the bladder. This 
operation, though often difficult, is, on the whole, far easier and safer than the 
other. 

COMFLIOATIONB AND REStrDTB OF S'CBIOTtrBB. 

Retention op Ueine has already been several times described as arising 
from different causes. Thus, in boys, it arises from the impaction of a cal¬ 
culus in the urethra ; in girls it is usually hystericalin old men it is almost 
invariably the consequence of atony of the bladder or enlarged prostate, alone 
or combined. In those of middle age, stricture of the urethra is the occa¬ 
sioning cause in the vast majority of cases. Retention of urine has a tendency 
to occur in all tight strictures from the gradual and progressive contraction of 
the canal. It most usually, however, takes place in consequence of a conges¬ 
tive spasmodic condition being superadded to the organic constriction. It 
commonly haiqxens that a patient having a moderately tight oiganic stricture 
commits an excess, or becomes exposed to cold and wet, and thus gets such a 
congested condition-superadded, that the urine will not pass at all, or only in 
such small quantity by drops, and with so much pain and straining, that the 
bladder cannot be completely emptied. In these cases the retention always 
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eventually becomes complete ; the bladder speedily fills, and rises above the 
pubes ; there is much distress and constitutional disturbance j and, if relief 
be not afforded, the distended portion of the urethra behind the stricture will 
ultimately give way, and extravasation of urine ensue. In these circumstances 
it becomes imperatively necessary to empty the patient’s bladder as speedily as 
possible. 

Treatment. —This varies with the severity of the symptoms and irritability 
of the i)atient. If the retention have not continued very long, and if the 
patient be not very irritable, an endeavour might be made at once to give relief 
by passing a small catheter into the bladder. In this the Surgeon may often 
succeed more readily than might have been expected, the stricture firequently 
yielding before an instrument more easily when there is retention, than when 
this condition does not exist. Even if the catheter do not enter the bladder, 
its point or that of a catgut bougie merely being introduced well into the 
stricture, it will generally happen, as Brodie has pointed out, that, on the with- 
tlrawal of the instrument, the urine will follow in a full stream ; but if a 
sufficiently small catheter be used (in many cases not larger than half of No. 1 
is admissible), the instrument may usually be made to fairly enter the bladder. 
If the patient be very irritable it is better, before attempting the introduction 
of the instrument, to give him an opiate enema of a drachm of laudanum in 
about two ounces of starch, and to put him into a warm hip-bath ; the intro¬ 
duction of the catheter may now be attempted, and wiU very generally succeed. 
Should it still foil, the effect of the inhalation of chloroform should be tried, 
when it almost invariably may be made to pass without the employment of 
any great or dangerous degree of force. There are no cases in surgery in 
which chloroform is of more value than in these; under its influence it is 
seldom, indeed, that thp catheter will not pass. After the instrument has been 
passed into the bladder it should be left there, being tied in by means of tapes 
passing from its rings under the patient’s thighs, to a bandage that is passed 
round his waist. Antiphlogistic remedies must then be employed in rather 
an active manner ; a free purge, leeches to the perinaeum, if there be tender¬ 
ness in this region, and salines with antimony. The catheter will be found 
to be loosened at the end of forty-eight hours, when it should be withdrawn, 
and the cure by dilatation proceeded with in the usual way. 

There arc two conditions which in retention of urine may eventually call 
for operative interference. The first is the necessity of a very frequent intro¬ 
duction of the catheter, owing to an irritable state of the bladder. In these 
cases, it may eventually be thought safer to puncture the bladder and to estab¬ 
lish a direct opening, either through the rectum or above the pubes, rather 
than subject the patient to the constant terror of repeated catheterisms, which 
will end by exhausting him. Every act of catheterism inflicts a certain shock 
to the system, greater in some, less in others; and if this have to be repeated 
every three or four hours, less danger wiU probably result from puncture of the 
bladder than from the frequent repetitions of the use of the instrument, espe¬ 
cially as in these cases the patient cannot aUow it to be tied in for the same 
reason, that of extreme irritability, that necessitates its repeated introduction. 

The second condition that eaUs for operation is a different onb, viz., the 
necessity of relieving retention of urine. For if the Surgeon be unable to 
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introduce a catheter in the ordinary way through the stricture, relief must 
be given to the ■ over-distended bladder in some other way, lest it or 
the urethra burst, and extravasation of urine occur. The bladder may be 
emptied in four ways : 1, by Forcible Catheterism ; 2, by making an Opening 
into the Urethra behind and through the Stricture ; 8, by Puncturing the 
Viscus itself through the Rectum ; and 4, by Puncturing it above the Pubes, 
and 5, by Aspiration. e 

1. Forcible Catbeterism is a most unsurgical and dangerous procedure. 
Nothing can surely be more improper than to take a small, stiff, silver catheter, 
pass it down to the stricture, and then, by main force, attempt to drive it on 
into the bladder. In those cases the Surgeon usually fails in his attempt at 
reaching the viscus, but pushes the point of the instrament into the tissues 
around the neck of the bladder or into the prostate, and thus induces great, and 
perhaps even fatal, mischief in these regions. If he should, by some fortunate 
accident, reach the bladder, it is not by any skilful though forcible expansion 
of the stricture, but rather by perforating the urethra, and burrowing through 
the corpus spongiosum and prostate—“ tunnelling,” as it has been termed— 
until he again enter that canal, or in some such way reach the neck of the bladder. 

2. Opening the Urethra behind and through the Stricture. —In the 
kind of retention of urine that we are now discussing, the safest, though by no 
means the easiest mode of affording relief after the failure of the catheter, is 
to make an incision into the middle line of the perinajura, and to open the 
urethra behind or through the stricture. In doing tliis there is much less 
difficulty in cases of retention, than when the bladder is empty. In conse¬ 
quence of the urethra being distended by the accumulation of urine, and by 
the straining of the patient, it sometimes attains a considerable magnitude ; 
though, if this be not the case, the operation may prove a very serious and 
difficult one. The operation, which is essentially the same as that for imper¬ 
meable stricture, described at p. 811, is performed by passing a catheter down 
to the stricture ; opening the distended sinus of the urethra beyond this ; 
cutting upwards through the stricture uj)on the end of the instrument; and 
then passing the instrument on into the bladder, or allowing the urine to flow 
from the aperture thus ma^c in the perinajum. In doing this, care must be 
taken to keep strictly in the direction of the mesial line, so as not to wound 
vessels of importance. One advantage of this operation is. that the stricture 
may by it be cured at the same time that the retention is relieved ; and, as 
the incisions do not extend into the bladder, but are limited to the urethra, 
there is less danger to the patient than when that viscus is opened. 

Another advantage of the perineal incision in these cases is, that it not 
unfrequently happens that urinary abscess has begun to form, or the extra¬ 
vasation of a few drops of urine has taken place sooner than the Surgeon may 
have had any idea of: and if so, the incision through the perinaeum will 
afford an exit for any extravasated matters, at the same time that it relieves 
the patient from the distress and danger of the retention. Should any mischief 
of this kind have taken place, it is not necessary to be so particular about 
opening the urethra with the knife; for, an aperture having already been 
established in it, the urine will readily flow, through the artificial channel thus 
formed by free incision into the inflamed or suppurating perinmum. 
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S. Puncture of the Bladder through the Rectum, —After emptying 
the bowel by means of an enema, the Surgeon passes the left index-finger 
well into the gut, feeling for the posterior margin of the prpstate; he then 
carries the trochar and cannula, which are long 
and somewhat curved, upon this as a guide, and, 
when the extremity of the instrument has reached 
the posterior edge of the prostate, he pushes it 
upwards into the bladder (Fig. 794). The 
seat of the puncture between but in front of the 
lu'eters is well shown in Fig. 814, which represents 
the bladder and strictured urethra of a man who 
died some days after this operation had been per¬ 
formed for retention from stricture. In performing 
this operation, the Surgeon perforates the bladder 
in that portion of its fundus which is uncovered by 
peritoneum, being bounded behind by the reflection 
of the serous membrane, anteriorly by the prostate, 
and on each side by the vesiculm seminales. In 
order to avoid wounding any of these structures, 
he should keep strictly in the mesial line, and 
puncture immediately behind the prostate. In tliroiigli in a cast; of Stric- 

introducing the instrument into the rectum, the 

Surgeon should Avithdraw the point of the stylet into the cp,nnula, so ns 
to aA’oid wounding the gut, and not push it forwards until he has the 
end of the cannula fixed against the spot where he intends to make the 
pcrfoi’ation. After withdrawing the stylet and emptying the bladder, the 
cannula should be tied in by means of tapes. It is often difficult to prevent 
the cannula from slipping out of the wound when only tied in, and thus 
exposing the patient to the danger of urinary infiltration. It may be securely 
retained by means of a stitch of silver wire passed on cither side through the 
slit in the guard and the contiguous skin of the nates. The cannula should 
be retained for a few days until urine begins to pass by the urethra, or until 
a catheter has been passed through the stricture, Avhen it must be withdrawn 
and the aperture left to close. In consequence of the irritation of the urine 
being removed from the urethra, a catheter may often be passed a few days 
after the operation ; and the stricture will readily yield to dilatation in the 
ordinary way. 

This operation has the advantage of being far easier of performance than 
the last, and may doubtless occasionally be required in those very rare cases 
of retention from stricture in which there is no sign of abscess or extravasa¬ 
tion in the perinaeum, in Avhich the urethra appears not to be dilated behind 
the stricture, in which the prostate is not enlarged, and in Avhich, under 
chloroform, and Avith patience, a catheter cannot be passed into the bladder; 
a combination of circumstances that vrill but very rarely indeed occur to a 
Surgeon skilled in the use of his instruments. 

The operation of puncture through the rectum is not devoid qf danger ; 
peritonitis, urinary infiltration, and pelvic inflammation and abscess, may 
result from it. 

3 K 2 
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The recto-vesical pouch of the peritoneum will sometimes descend so at)- 
nonnally low as to cover the has fond of the bladder as far as the prostate, 
leaving no space for a puncture to be safely made. This condition neces¬ 
sarily cannot be determined during life, heiice its great danger. I have known 
two instances in which a double puncture was in this way made through the 
fold of the rQCto-vesical pouch, half an inch beyond an unenlarged prostate, 
for relief of retention. In both cases, death from peritonitis occurred. The 
^parations are in University College Museum. 

In a remarkable case that was under my care at the Hospital (in 1859), a 
sequence occurred Avhich I have never seen noticed ; viz., the diffusion of 
I’ectal flatus through the areolar tissue of the pelvis and do\vn the thighs 
and nates, producing an emphysematous condition of these parts and the 
death of the patient. The case was briefly as follows. A middle-aged man 
had suffered from traumatic stricture for very many years — indeed, from 
childhood. He was admitted with retention. As no catheter ever had been 
or could be passed, I punctured the bladder by the rectum in the usual way. 
The cannula was removed on the fifth day. He then passed urine per 
nreiltram, and continued to do so up to the time of his death. The day after 
the withdrawal of the cannula he felt very ill, but without any positive or 
tangible complaint. The next day it was found that the back and inner part 
of both thighs were emphysematous and crackling, evidently distended with 
air. The emphysema extended downwards and also up the flanks, and ap¬ 
peared even |n the right arm. There was no pain or discoloration. He died 
on the following day, the eighth after the puncture. After death no trace of 
pelvic inflammation, stippuration, or miiiary extravasation was found; but 
there was much infiltration of gas under the pelvic peritoneum, and in the 
areolar tissue between the bladder and rectum. The gas had probably passed 
through the sciatic notches into the posterior parts of the thighs. It xvas fetid, 
like intestinal flatus. 

4. Puncture of the Bladder above i^e Pubes, in cases of retention 
from stricture, is but seldom resorted to ; although some Surgeons of emi¬ 
nence, more especially Paget of Leicester, have strongly recommended and 
often practised it. This operation, which has been discussed at p. 868, is un¬ 
doubtedly easy of performance, and sufficiently safe, though not devoid of the 
danger of infiltration of urine into the tissues around the puncture, and of the 
inconvenience of a fistulous opening being left. There is one class of cases to 
W'hich it appears to be especially applicable, and in which I have had occasion 
to practise it; viz., those cases of retention from impassable stricture, in which 
there co-exists an enlargement of the prostate, rendering puncture through the 
rectum impossible, the Surgeon’s finger not being able to reach beyond the en¬ 
larged prostate ; and here undoubtedly the safest, if not the only course to 
pursue, is the suprapubic puncture. 

5. The Biuplo 3 rment of tbe Aspirator for the purpose of emptying an 
over-distended bladder is, however, upon the whole the simplest method of 
treatment, and should be preferred to any of the preceding plans, in the first 
instance pt all events. The perforating trochar of the aspirator should be 
passed directly into the bladder above the pubes. The operation is a simple 
one, and with a littlq care is perfectly safe. The chief point is not to thrust the 
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perforator too deeply, and gently to withdraw it before the whole of the urine 
has escaped, so as to prevent the emptied bladder from coUajffling upon and 
being wounded by its point (see pp. 570, 571). 

After the bladder has been punctured, by w'hichever of these methods the 
Surgeon may think proper to adopt, means must be taken to restore the 
calibre of the urethra, so as to prevent the orifice of the puncture from de¬ 
generating into a permanent fistulous opening. With this view' the rnTinnln. 
should bo left in the bladder, and the urine allowed to discharge through it 
for from four to six days. At the expiration of this time, should no urine 
have passed by the urethra, the stricture in the canal will be found to be 
relaxed, and a small instrument may usually without much difficulty be intro¬ 
duced into the bladder, where it should be retained, the cannula being wth- 
drawn. The cure of the stricture by dilatation may then be proceeded wnth 
in the usual w'ay. 

In connection with this subject, it may be stated that Puncture of the BlaMcr 
may be required for the following conditions :— 

1 . ImpeiTueable stricture (through rectum). 

2 . Complete rupture of urethra (through rectum). 

3. Enlarged jirostate (above pubes). 

ExthaVACATION OF UuiNE is one of the most dangerous and fatal results 
of unrelieved retention. This serious accident most commonly occurs in con¬ 
sequence of that portion of the urethra w'lrich is immediately behind the 
stricture becoming over-distended, so that it may bo thinned ; and a fissure 
then forming in it, a few drops of urine escape into the surrounding areolar 
tissue. Some sloughing immediately ensues, the narrow aperture made in the 
urethra becomes enlarged, and the urine is then driven with the whole force 
of the contraction of the over-distended bladder into the areolar tissue of the 
perinfeum, scrotum, and groin. 

In other cases, a lacuna in the urethra inflames, an urinary abscess forms, 
and the urine being driven into %hi 8 , the cyst gives way, and general extravasa¬ 
tion occurs. 

The part of the urethra that gives w'ay is almost invariably the membranous 
portion of the canal, just between the layers of the triangular bgament, where 
it is weak, being least supported by surrounding structures, and usually most 
dilated and attenuated by the pressure to which it has been subjected. The 
extravasated urine afterwards finds its way through the anterior layer of 
the triangular ligament, where it is perforated by the uretlua, and so beneath 
the deep layer of the superficial fascia of the perinaeum, by which its course 
is afterwards directed. This fascia is firmly attached across the perinasum 
to the free border of the triangular ligament and, along each side, to the 
rami of the ischium and pubes, as far upwards as the pubic spine, from which 
point its attachments are continued outwards along Poupart’s ligament to 
the crest of the ilium. The extravasated urine, therefore, uniformly takes a 
course forward into the perinmum and scrotum, and upwards upon the external 
organs of generation, the groins, and the anterior abdominal wall: so that it 
ascends contrary to its gravity rather than soaks back into the more dependent 
parts of the body, as it would do, were it not for the particular connection of 
the fascim that has just been alluded to. I have, however, known the super- 
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ficial fascia to give way, and the urine, then gravitating backward, to give rise 
to extensive sloughing in the ischio-rectal foss® and about the nates, denuding 
the rectum. 

Local Effects of Eztrawasated Urine. —The effects of urine that has 
become acrid, decomposed, and concentrated by long retention, are most dele¬ 
terious upon tj^ose tissues with which it comes into contact. It acts as an 
irritant poison on all that it touches. The vitality of whatever portion of 
areolar tissue it infiltrates is immediately destroyed ; the tissue becoming con¬ 
verted into a kind of putrid stringy slough, intermixed with and soddened by 
a quantity of fetid dark-coloured acrid pus and urine. The ravages of extra- 
vasated urine are often extensive ; the urethra giving way suddenly behind the 
stricture, the fluid is driven with all the force of the vital and physical con- 
tractih'ty of the over-distended bladder into the perinajum, and thence rapidly 
finds its way through the scrotum upwards. In other cases, again, the extra¬ 
vasation occurs more slowly ; a few drops appear first of all to escape from the 
urethra through a small rent or ulcer in it ; these give rise to inflammation in 
the sun-omiding structures, by which the progress of the extravasation is for a 
time limited. It is especially upon the areolar tissue of the scrotum that the 
effects of the extravasation manifest themselves in their full intensity, causing 
great distension and rapid sloughing of it. The skin speedily participates in 
this action, becoming of a dusky-red or pui’ple colour, and then falling into a 
state of gangrene. In this way the testes may become denuded, and the 
cords exposed. It is remarkable, however, if the patient survive these de¬ 
structive effects, with what rapidity reparative action goes on in this region. 
It is seldom that infiltration extends higher than the groins, or the anterior 
portion of the abdominal wall; but it may reach the costal cartilages before 
proving fatal. 

When the e.xtraA'asation is deep, the urethra being opened between the 
layers of the triangular ligament, the patient, after suffering from retention, 
experiences a sensation of relief, as if he were emptying his bladder, and as if 
something had given way in the perinmnm, followed after a time by a hot, 
burning, and throbbing pain. There may be but little swelling for a day or 
two, but then a doughy red diffused intumescence takes place in the scrotum 
and rapidly extends forwards. When the rupture is altogether anterior to the 
deep perineal fascia, then rapid swelling and infiltration, partly’urinous, partly 
inflammatory, take place in the scrotum and ijenis ; these parts become enor¬ 
mously distended, oedematous, crackling, and emphysematous, with the local 
signs that have already been mentioned. ^ 

The Constitutional Disturbance is always considerable ; at first it is of an 
irritative type, but is speedily followed by asthenic and typhoid symptoms, by 
which the patient is at last carried off. 

The Treatment consists in making a free and ready outlet for the urine as 
early as possible. This should be done, as soon as the extravasation is known 
to have occurred, by a deep incision into the middle of the perin®um. So 
soon as any pain and throbbing, with diffused swelling, occur in the perinseum, 
with redness and more or less oedema of the scrotum, the patient should be 
drawn to the end of the* bed and placed in the position for lithotomy. The 
Surgeon should next introduce his left index-finger into the rectum, so that the 
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gut may not be wounded, and then pushing a long sharp-pointed bistoury 
deeply in the raphe of the perinieum, cut upward to a sufficient exterit into the 
extravasation, and in the direction of the urethra. A catheter should then, if 
possible, be introduced, secured in the bladder, and left unplugged, with an 
India-rubber tube attached ; in this way no further effusion can occur, an out¬ 
let will be afforded to matters already effused, and the greater part of the urine 
will commonly be found to escape after a time by the aperture thus made. 
Should the case not be seen until extravasation has spread widely, a free 
incision should not only be made into the perinseum, extending to the aperture 
in the urethra, but also into the scrotum on each side of the septum, into the 
penis, and wherever else swelling is observed. The sole chance of safety for 
the patient lies in making these free incisions, through which the parts may, to 
a certain extent, empty themselves. However extensive t^e infiltration and 
serious the mischief may be, Ave need not despair of the patient if a free oirtlet 
can be obtained for the acrid and putrescent urine and effused matters ; and in 
order to secure this, the infiltration mtat be followed by incisions as high as it 
extends. The parts must, at the same time, be coA'ered with chlorinated and 
yeast poultices; and the constitutional powers of the patient must bo supported 
by good nourishment and a sufficient supply of stimulants. 

If the patient survive the immediate impression upon the system produced 
by the gangrene and the urinary infiltration, he must be prepared to go 
through a severe trial to his constitutional powers, in the separation of the 
sloughs, the profuse discharge, and other sources of irritation that arc set up. 
During this period he Avill require abundant support; the brandy-and-egg 
mixture, ammonia and bark, with any nourishment that he can take ; and 
much attention should be paid to the removal of the sloughs, to giving a ready 
outlet to the discharges, and to keeping the patient as clean and as free from 
all local irritation as possible. 

Urinary Abscess may be considered in many cases as a limited effusion of 
imne mixed with pus, and circumscribed by plastic matter that is deposited in 
the tissues Avith which the urine comes into contact. It is generally occasioned 
by the irritation of the passage of instruments, but may arise simply as the 
effect of stricture, or from inflammation of some of the urethral follicles. From 
some cause of this kind a small abrasion or aperture forms in the urethra, a 
drop or two of -urine escapes into the subcutaneous areolar tissue, and this 
becomes bounded or circumscribed by plastic deposit around it, so that extra- 
A'asation does not occur. Such an abscess as this may form at any part of the 
urethra ; but it is most frequently met with in the perinseum, appearing to 
take its origin from the bulb or membranous part. It is rarely dangerous, but 
is chiefly of consequence by being commonly followed by urinary fistula. The 
extent and the amouni^ of mischief done by an urinary abscess Avill greatly 
depend on the side of the urethra on which it is situat^. When, as usually 
happens, it forms at the lower surface of the canal, it readily comes forward 
Avithout much or extensive burrowing. But when situated on the upper waU 
of the urethra (which, however, is very rare,) or at the upper part of the side 
of the canal, it may burrow widely before it points or is discharged exter¬ 
nally, occasioning great induration, infiltration, and mischief in neighbouring 
parts. 
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Symptoms .—An urinary abscess is indicated by the formation of a small, 
somewhat circumscribed, hard, and painful tumour, situated in the neighbour¬ 
hood of the urethra. It is usually unattended by constitutional disturbance ; 
unless it attain any considerable bulk, when some pyrexia may ensue. It is 
principally in the perinseum that it attains any degree of magnitude, then 
constituting a perineal abscess, characterised by a deeply seated, hard, tense 
tumour, brawny and without fluctuation; attended by considerable weight 
and throbbmg in this region. It docs not readily point, owing to the manner 
in which it is bound down by the superficial fascia. 

Treatment .—Early incision is required. When the abscess occurs in the 
scrotum or anterior to it the Surgeon should wait for fluctuation ; but when 
it is seated in the perinseum, he need not do so, but should at once make a free 
incision through the mesial line into the hard brawny mass, in order to prevent 
the certainty of extravasation of urine. After the opening has been made, 
fomentations and poultices should be used. 

Urinairy Fistnlae commonly form in the perinasum and scrotum, as the 
result of abscess in these regions communicating with the urethra ; occasion¬ 
ally, however, they are met with in other situations, as in the groin, the 
anterior abdomin^ wall, or the inside of the tliigh. They usually communicate 
with the bulb or with the membranous portion of the urethra, but occasionally 
occur anterior to this. In number they vary considerably ; when occurring in 
the scrotal and penile portions of the urethra, they are usually single; but 
when in the perineal, they are often rather numerous ; several apertures being 
occasionally met with about the perinseum, scrotum, and nates. In one case 
Civiale found as many as fifty-two. Their size also differs considerably ; some 
only admitting the finest probe, whilst others are large cloacae. In a case 
under my care, the patient had a tunnel of this kind in the groin that would 
readily admit three fingers. They are usually tortuous, elongated, and narrow; 
sometimes constricted externally and more widely dilated behind. The 
surrounding parts are greatly condensed ; the whole of the scrotum and penis 
is enormously enlarged, indurated, and almost cartilaginous in structure. The 
urine may escape almost entirely through the fistulae, scarcely any being 
discharged through the urethral orifide; or there may bo but a slight 
exudation from the fistulous openings. 

The Treatment of urinary fistula varies according as it is complicated with 
stricture, and as it is situated in the anterior or the posterior part of the nnnn] , 

, If there be a stricture, this, as the cause of the fistula, will require removal 
either by dilatation or by the perineal section. If the stricture be not very 
tight and hard, dilatation commonly succeeds ; the instrument being intro¬ 
duced every second or third day, until the urethra is dilated to its normal 
size, when the fistulous tracks will in many cases close. In some instances, 
however, the frequent introduction and withdrawal of the catheter is a 
source of irritation, and then it had better be left in. When this practice is 
adopted, a moderate-sized elastic catheter should be used. If this be too small, 
the urine will flow between it and the sides of the urethra, and thus escape 
through the fistulm ; if too large, it stretches the urethral orifice of the fistula 
injuriously.' 

If the stricture bS very tough and irritable, the better plan is to perfonn 
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urethrotomy at once, as much time and pain are thus saved. In the majority 
of instances, internal urethrotomy with Civiale’s instrument appears to me 
to be the safest and simplest procedure, and I have very advantageously 
practised it in such cases. But if the fistulse be very numerous, so as to riddle 
the perinaeum and scrotum in all directions, perhaps the better plan is to 
perform the perineal section. In this way wo not only divide the stricture, 
and thus at once remove all obstruction, but give a free exit to the urine, which, 
instead of escaping by tortuous and sinuous passages, finds its way out readily 
through the new aperture that has been made, which will eventually granulate 
and heal by the second intention. 

The fistulae, especially if small and recent, will sometimes heal kindly 
enough after the removal of the obstruction ; but if extensive, old, and carti¬ 
laginous, they are of course little disposed to take on reparative action ; and 
although the cause that in the first instance gave rise to them may be 
removed, yet they constitute an independent affection which requires special 
treatment. 

The special treatment for urinaiy fistula must vary according to the size 
of the canal, but more particularly with regard to the part of the urethra with 
which it communicates ; whether it be a Perineal, a Scrotal, or a Penih fistula. 
But in all cases, and wherever it be situated, there is one most important point 
to be attended to, viz., never to let the fistula bo disturbed or irritated by the 
passage of mine over or through it, or it will never heal. Hence the urine 
must always be drawn oft* with the catheter, which the patient should be 
taught to pass for himself. 

If the fistula be Perineal, and of small size, a probe coated with melted 
nitrate of silver, or a wire made rod-hot in the ordinary way, or by the 
galvanic current, and passed down it occasionally, may cause its contraction. 
If it be large, a gum-catheter should be kept in the bladder, and the edges of 
the fistula freely rubbed with the nitrate of silver, or deeply pared and brought 
together by quilled sutures. If the fistulae be large and very numerous, it will 
be better to pass a grooved director down the principal bnes, and slit them up 
so as to throw the several sinuses into the larger one. 

When the fistula is Scrotal, it often requires to be laid open, and to be made 
to granulate from the bottom, when it may be found to communicate with 
large sloughy and ill-conditioned cavities in this situation. 

When Penile, the fistula is usually much more troublesome to heal; its 
edges are thin, and the track is short and shallow. 

Urethroplasty may in such cases be advantageously practised. Opera¬ 
tions of this kind require for their success very careful management and 
minute attention to detail; they very commonly fail in consequence of a small 
quantity of urine or of mucus escaping through the wound, and thus iifter- 
fering with union of its lips. 

In order to prevent this accident, which is fatal to the success of the 
operation, the patient should be taught to pass a catheter, and thus to draw off 
ids own urine after the operation as often as necessary ; or an assistant must do 
this every third or fourth hour. Should this, however, not be practicable, a 
frUl-sized gum-catheter should be passed into the bladder and properly Secured 
thm?e. It should be left without a plug, so that no distension of the bladder 
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and consequent likelihood of escape of urine between the urethra and the 
instrument may take place. In order to prevent urinous effusion over the 
integuments of the penis and scrotum, a vulcanised India-rubber tube should 
be attached to the end of the catheter, by which means the flow of the urine is 
directed away from the patient. 

Urethroplastic operations may bo varied according to the seat and extent of 
the fistulous opening. 

If the fistula be in the perinemm, the parts around being thickened and 
indurated, its closure may often be attained by freely and deeply paring the 
edges, and then bringing them together with the quilled suture, or by Sims’s 
button. 

When the fistula is scrotal, the edges should be freely pared, and the parts 
around widely dissected up so as to form large and thick flaps of cellulo-cuta- 
neous tissue, which may be brought and held together by metallic sutures or 
shotted clamps. In this way, if union be not obtained throughout the whole 
length of the fistula, it may bo to a partial extent; and, after a time, a second 
or a third operation will complete the cure. 

When the fistula is penile, the difficulties in effecting closure become 
immensely increased. This is owing to the thinness of ithe integumental 
structures and the absence of subcutaneous areolar tissue in this region, so that 
there is not sufficient thickness of the parts for ready plastic union. In these 
cases, the Surgeon has a choice of four operations. 

1. Nclaton has recommended the following procedure. The edges of the 
fistula having been pared, the skin around, to the extent 
of about an inch, should be dissected up subcutaneously 
through an opening made below the fistula, the edges of 
which must then be brought together by a few points of 
suture. The displacement of the 
skin covers in the aperture in the 
urethra and causes granulations 
to spring up, by which the fistula 
is closed (Fig. 815). 

2. The edges of the fistula 
having been pared and the skin 
separated widely, lateral incisions 
may be made so as to take off all 
tension, and a slip of India-rubber 
may then be passed underneath 
the flaps of skin, in order to pre¬ 
vent contact of the urine from dis¬ 
turbing the adhesions (Fig. 816). 

8. Ricord, recognising the fact 
intrusion of 

between the sio.-urethropiasty. naw- 
the integU- ton's operation: Second Method. 
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the fistula has been the most common cause of disunion, hffs recommended 
that, in those cases in which a perineal or a scrotal fisttda [happens to co-exist 
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with a penile one, a catheter should be passed through the former into the 
bladder, and left there during the whole of the operative procedures that are 
adopted for the closure of the penile fistula. Should no fistula exist in the 
perinaeum, he has proposed, though I believe the operation has never yet been 
practised, to puncture the bladder—which would most conveniently and safely 
be done through the rectum—and to keep it emptied in this way until the 
penile fistula has been closed by one of the preceding operations, and then to 
allow the lower apertime to close spontaneously; or, if it were situated in the 
perinseum, to adopt surgical means for its occlusion. 

4. Le Gros Clark has recommended and successfully practised the following 
operation. Having pared the edges of the fistula, he makes a transverse cut 



Fig. SIT. -Urethrojilasty. Cloi'k's OporutiiHi : Fig. 818. —Ui’ctliniplast.v. Clurk’.s Operation : 

First Stage. . Seeoini Stage. 

through the integuments of the jienis, about an inch in length, above and 
below it. He then dissects up the flaps of skin so bounded, and brings them 
together by means of clamps or the quilled suture. By this oixjration a wide 
raw surface from each side is brought into contact, instead of a mere raw edge 
of cut integument, and there is consequently a greater chance of successful 
union resulting (Figs 817, 818). 

Death after Operations on the Urinary Organs. —As has already been 
stated in the preceding chapters, that condition which more than any other 
influences the result of operation on the urinary organs is the state of the kid¬ 
neys. If these be sound, recovery, even after the most severe operations, is 
the rule. Hence in a great measure, doubtless, the low rate of mortality after 
lithotomy in children. If the kidneys be diseased, the most trivial operation, 
the introduction of a lithotrite or the passage of a catheter, may lead to a fatal 
result. When death occurs in lithotrity in cases of unrelieved stone, chronic 
prostate disease, or dupng the treatment of a stricture, it most frequently is 
caused by suppurative inflammation of the kidneys. 

Stricture of the Female Urethra is rare. When it occurs, it is seated 
at the external orifice, which will be found to be narrowed and sharp-edged. 
There is often some thickening of the corpus spongiosum. The disease is 
always, I believe, the result of gonorrheea. The symptoms are the ordinary 
one of irritabilily of the Madder, frequent desire to micturate, and some diffi¬ 
culty or delay in doing so. 
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The Treatment consists in the dilatation of the orifice by means of a two- 
bladed dilator (Fig. 806). 

XmiNABY VAOINAXi S'lBXtTXijaS. 

Preternatural commimications between the urinary passages and the vagina 
commonly arise from injurious pressure upon and consequent sloughing of the 
anterior wall of this canal, to a greater or less extent, during parturition. 
They may, however, occur from idiopathic abscess, or from malignant disease 
involving those parts. 

Varieties. —Urinary vaginal fistnlse are essentially of two kinds, according 
as the communication is established between the urethra or the fundus of the 
bladder and the vagina. Hence they may be divided into Urethral and Veskal. 

TTrethro-Vaginal Fistnlaa are, so far as my observation goes, of most 
common occurrence ; and this is readily explained by the fact that the urethra 
passes along the anterior aspect of the vagina for some distance before it ter¬ 
minates in the bladder, and occupies that portion of the vaginal wall which is 
most likely to be compressed, during labour, under the arch of the pubes. 
These fistulaj are usually of small size and linear. Venico-vuginal Fistnlss 
establish a communication between the neck or fundus of the bladder and the 
vagina. They are consequently situated further back than the other, and are 
usually larger and more ragged. 

Results.— The existence of a urinary fistula in the vagina is always a source 
of serious discomfort and distress to the patient. The dribbling-of urine 
through the preternatural aperture is generally continuous ; although, if this 
be situated far back behind the orifices of the ureters, it may be somewhat 
intermittent, a flow taking place as the lower portion of the bladder fills. The 
incontinence of urine thus produced gives rise to irritation and excoriation 
about the external parts, and occasions a strong ammoniacal odour to hang 
about the patient. 

The precise seat and extent of the fistulous opening are best ascertained by 
placing the patient on her knees opposite a good light, and holding aside the 
posterior and lateral walls of the vagina with bent spatulae ; when the anterior 
aspect of that canal will have a tendency to protrude, and thus to expose the 
fistula, at the same time that the introduction of a bent probe, or of a female 
catheter, into the urethra, will guide the Surgeon to the artificial opening in 
the urinary passage. 

Treatment. —The cure of a vaginal fistula can only be accomplished by 
causing a coalescence of its sides. When it is small, about a line or two in 
diameter, and more especially if urethral, this may best be effected by touching 
the edges of the aperture with the galvanic cautery or a red-hot wire, and re¬ 
peating this application once a fortnight or three weeks, until a cure is effected 
by their gradual contraction. This little operation is most conveniently effected 
by placing the patient in a kneeling posture, and then holding aside the posterior 
and lateral vaginal walls by moans of curvM copper spatulas, when the opening 
will be iairly brought into view. 

When the fistula is lai^r, and especially when vmcal, its cure can only be 
aecomxdishe'd by paring the edges, and bringing t!^em together with sutures, 
and thus attempting to procure union by the first intention. In effecting this. 
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however, two difficulties present themselves—the sutures either cutting their 
way out too soon, or the trickling of urine between the freshly pared edges 
interfering with adhesion. In order to overcome these difficulties, a variety of 
ingenious contrivances have been introduced by different Surgeons ; amongst 
which may be especially mentioned the clamps of Marion Sims and Baker 
Brown, and the button-suture of Bozeman. To Sims especially is due the 
great merit of having substituted silver wires for silk sutures in this operation, 
by which the probabilities of a successful result have been very greatly 


increased. 

Before the operation, the bowels should have been freely opened by castor-oil 
and an en^na. No chloroform should be given, as its 
administration interferes with the position that the 
patient must maintain during the operation. This 
should be on the knees and elbows, on a narrow table, 
with the buttocks well raised and the head low. It is 
of great moment that the parts should bo freely ex¬ 
posed. This is best done by means of the “duck¬ 
billed” speculum (Fig. 819), by which the posterior 
wall of the vagina is well drawn up and out of the 
way of the operator, and light is reflected 011 the 
fistulous opening. The edges of the aperture are now 
to be freely pared. This is best done by seizing them 
with a hook-forceps or a double hook, and dissecting 
off the vaginal mucous membrane to the extent of 
about a quarter of an inch all round, by means of a 
fine small scalpel or angularly set knives (Figs. 820, 

821) and scissors properly curved. The dissection 
should be carried towards the fissure, and especial 
care taken that the angles are well cleared of mucous membrane. 

After the edges of the fistula have been freely pared, and all bridles or cica- 



Fig. 819.—Buck-bllloa 
S|ieculam. 



Figs. 820 and 821.—Angulaily Curved Kuives. 


tricial constrictions divided, sutures of silver or annealed iron wire (which does 
not rust) are passed across the lips of the wound. These wires may most 
conveniently be passed by means of the hollow needle (Fig. 822); or, if this 
be not at hand, a silk thread may be passed by a naevus or cork-screw needle, 
a full half inch from the freshened edge of the fistula, and brought out through 
a corresponding point on the other side of the fistula, without having transfixed 
the mucous membrane of the bladder. As many threads as necessary having 
been passed in this way, a piece of silver wire about eighteen inches long is 
attached to the silk, which is then drawn out, leaving the wire to occupy its 
place, so that its centre corresponds to the fissure, and both ends hang out of 
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the vagina. Sims then passes the uppermost free ends through holes made in 
a narrow leaden bar, on which they are clamped, by having split shot fixed 
upon them in the same way as is done on a fishing line. The ‘undamped 



Fig. 822.—Hollow Suttiro Needle. 


wires are now drawn down until the bar is pulled close to the upper suture 
holes ; and a second clamp is then fixed to these ends and is pushed up against 
the lower suture apertures. In this way the edges of the fistula are brought 
and held together on each side by a clamp, which may bo allowed to remain 
in from seven to ten days. The clamps may then be removed by clipping off' 
the flattened shots from the anterior one, which is thus detached from its bed. 
The posterior one, with the wires attached, may then be hooked up, puslied 
backwards, and lifted out of the vagina with forceps. Instead of a clamp, 
Simpson used a splint made of annealed iron wire, which surrounds and sup¬ 
ports the tissues around the fistula. In many cases, however, where the fistula 
is of but moderate size, the clamp and splint may be dispensed with, and the 
edges of the opening brought together -with the suture wires only. 

In the after-treatment, especial attention is required: and here the great 
point is to prevent the contact of the urine with the edges of the fistula. With 
this view a catheter should be introduced, and worn in the bladder, so that no 
urine may collect in this oi^n. For this purpose, Rims has invented a very 
ingenious catheter, represented in the annexed cut (Fig. 823), which may bo 

worn with more comfort, and with less 
chance of slipping, than the ordinary in¬ 
strument. After the patient has been put to 
bed, and the catheter introduced, a full 
opiate should be given, and continued through¬ 
out the treatment, with a view of preventing 
the action of the bowels, a point on which Sims lays much stress, and to 
which the success of his operations may be in a great measure attributed. 
It is very seldom that they require to be opened for ten or fifteen days, 
provided the patient be kept on a rigid diet. During this treatment the 
catheter may be removed once or twice a day, in order to' be cleansed 
and to be kept free from phosphatic or mucous accumulations; and free 
ablutions of the external genitals by sponge or syringe and warm water 
should be practised daring the whole of the treatment. After the removal of 
the suture Sims advises that the catheter should be continued, and great 
care taken that the patient do not move too soon, 1^ the weak cicatrix be 
strained. 

A very simple and successful mode of closing these fistulas has been invented 



Fig. 823.—Sims’s Catheter. 
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by Bozeman, by what he terms the " button-suture.” After paring the edges 
of the fistula, and passing silver wires across in the usual way, he draws the 
parts together by passing both ends of the wire through an aperture in a steel 
rod, which being carried along them closes the opening. A thin leaden plate. 



BoKcinan’s Ai'paratus for Button Suturr. 

Fig. 824.—Ai>iilicatiou of I’Litc. Fig. 825.—Application of siilit shot. 


" the button,” properly perforated down the middle, is then slipped along the 
wires so tts to cover the fistula (Fig. 824); and split shot having been pushed 
along, their free extremities are pressed tightly against the button, the wires 
are then properly nipped, and the apparatus left on for about ten days (Fig. 
824) ; the shot are then cut oft) the leaden plate is carefully lifted oft) and the 
suture wres, having been straightened out, are withdrawn. 

Whatever kind of suture may be employed, it is alw^ays of great importance 
that the edges of the fistula be brought together tramversely to the long 
axis of the vagina. Should the abnormal aperture be close to, or even 
implicate, the cervix uteri, this part may be drawn down and transfixed with 
the sutures, thus adding materially to the support of the posterior lip of the 
fissure. 

TUMOUBS IN THE UBETHRA. 

Small Polypoid Tiimoars are not unfrequently met with inside the urethral 
orifice. They have occasioniilly a gonorrhoeal origin, though they commonly 
arise irrespectively of such disease. They are always very vascular, and are 
most frequently met with in or around the female urethra, where they are of a 
bright red colour, have a florid hue, bleed freely w’hen touched, and are com¬ 
posed of a spongy kind of erectile tissue ; they are commonly conoidal or oval, 
encircling the urethral orifice on one side, or even forming a complete zone 
around it. They grow slowly, and seldom attain a larger size than that of a 
raspberry. They are not unfrequently accompanied by a vast deal of sympa¬ 
thetic irritation, great pain in micturition, attended by an admixture of mucus 
or pus in the urine, uneasiness of the lower part of the abdomen, and often 
aching in the loins. 

These vascular tumours are far less frequent in the male than in the female 
urethra. When they occur in men, they usually constitute a small granular 
florid mass inside the orifice of the canal. 

When seated in or around the female urethra, these tumours not unfrequently 
give rise to very great and continuous irritation ; much pain during and after 
passing urine, radiating through the whole pelvic region, and, in fact, many of 
the symptoms of stone; so that patients labouring under this affection are often 
sounded on the supposition of the existence of calculus. 
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Thbatment. —Vascular urethral tumours may be removed in four ways :— 
by Excision, Ligature, Caustics, or the Actual Cautery. 

1. Excision. When situated within the male urethra, the tumours should be 
snipped off by a fine pair of curved scissors. When situated in or around the 
female urethra, if of small size and pedunculated, they may readily enough be 
removed by the scissors or dissected away; the canal of the urethra being 
encroached on as little as possible. This operation is, however, always attended 
or followed by very considerable and continuous arterial hasmorrhage, which 
has even, ^ seaie instances, been fatal. Hence, when the tumour is large, 
and the patient weakly, excision should be practised with much caution. If it 
be done, the haemorrhage may be arrested by the introduction of a catheter 
into the urethra,*and by firm pressure on the bleeding surface by means of a 
imd of lint, supported by a T-handage. 

‘ 2. Ligature is not a convenient mode of removing those growths; its applica¬ 

tion is difficult, very painful, and tedious. 

8. Caustics, particularly strong nitric acid or potassa cum calce, may be very 
conveniently employed where the tumour is of small size and very vascular. 
In applying them, the upper wall of the canal must be protected by a broad 
director introduced along it. 

4. The Actual or Galvanic Gauterg is the most convenient agent for the 
removal of vascular tumours from the female urethra. By it they are at 
once destroyed without hiemorrhage ; and the eschar that is formed protects 
the subjacent raw sm’face from the irritation of the urine. If they be situated 
deeply within the urethra, and of small size, the galvanic cautery or a red-hot 
wire will most easily reach them ; but if they be 'at or around the orifice, I 
employ a small olive-shaped cautery. During its application, the surroimding 
parts may be protected from the action of heat by a wooden spoon having 
a hole cut in the middle through Avhich the application is made, and the upper 
wall of the' urethra by a director or silver catheter, which should be retained 
after the operation. 
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BISXASXS OF ■IfBF FXKIB. 

CoNGENiTAti Malfoematioits. — ^Adhesion of Penis to Scrotum. I have 
once, and once only, met with a very curious malformation of the genital 
organs, the penis being tied down by its under surface to the scrotum, so as 
to lie in a deep sulcus between the testes. In this case the raphd of the 
scrotum appeared to be continued in a narrow rather firm band upwards to the 
under surface of the penis, so that this organ was always bent or bowed down¬ 
wards. The patient, a man of SO, passed his urine downwards, apparently 
from the under surface of the scrotum ; when erection took place, the penis 
curved up in a semicircular form, the convexity upwards, the glans penis being 
tightly tied down to the scrotum by the narrow tense band continued up from 
the raph4. In feet, the condition of this 8rgan was very like that which is 
met with in the tongue when “tongue-tied.” This malformation was remedied 
by cutting through the fraenum which tied the penis down, and thus liberating 
the organ. 

Hypospadias. —It occasionally happens that there is an arrest of union in 
the mesial line of the penis, so that a slit or fissure is left communicating with 
the urethra. This gap commonly occurs on the under surface of the organ, 
constituting hyjpospadms, and is confined to the glans and upper part of the 
penis; though it occasionally extends backwards to the root of the organ, 
and may then be associated with some of those kinds of malformation that are 
erroneously considered as examples of hermaphroditism. These conditions 
are mostly incurable, though plastic proceedings have occasionally been devised 
and practised for their relief. 

Absence of Corpus Spongiosnm and Hrethra. —In some cases the urethra 
terminates at the anterior part of the scrotum. There is a depression, but no 
canal^ in the glans penis at the seat of the meatus. Between the glans and the 
poin^at which the urethra terminates, and whence the urine issues,‘the gorpus 
sponposum is deficieijt, and is replaced by a dense band of fibroid tisBue 
somewhat resembling in hardness and tension the cicatrix of a bum. Hmee 
there is not only absence of the penile portion of the urethra, but an absolute 
want of dev^Opm^t of that part of the corpus spongiosum that lies between 
the glans and scrotum. When erection takes place, the organ assumes a 
■crescentic shape, with the convexity upwards, the tense and hard cord that 
1^ just been mmitioned sketching across its ttro like the string of a bow, 
thus rendering connection impossible, and the suffi^^er practically impotent, 
von. II. 0 
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In such cases as these the organ may be greatly improved by dissecting through 
the cord in front of the urethral orifice, and behind the glans, separating the 
skin freely on each side, and then bringing it together in the mesial line. 
But the urethra cannot be lengthened, and hence both micturition and emis¬ 
sion take place immediately in front of the scrotum. 

Epiapadias. —The upper surface of the penis is less frequently fissured ; 
only, I believe, in cases of extroversion of the bladder. This condition, termed 
epispadias, may be remedied to some extent by Wood’s operation, described at 
p. 840. 

Phimosis. —The prepuce is not unfrequently the seat of malformation or 
disease. The condition of it in which it is so much elongated that it extends 
beyond the glans, and at the same time is so much contracted that it prevents 
the proper exposure of this portion of the organ, is termed phimosis. This 
may be either congenital, or acquired as the result of inflammation or disease. 

In Congenital Phimosis, the penis is usually somc'rtrhat atrophied, and the 
development of the glans is prevented by the pressure of the narrow prepuce. 
In congenital phimosis the skin is abundant and lax; but the mucous 
lining of the prepuce is short, contracted, and undeveloped. It is in this 
situation, and not in the skin, that the congenital defect is situated. In the 
majority of cases this condition is simply a source of local inconvenience ; but 
it may become a cause of disease from a variety of causes. Thus in children 
the retention of the sebaceous secretion—the “smegma pre- 


putii”—^under an elongated and tight foreskin, becomes a source 
of local irritation sftid inflammation from uncleanliness. The 
irritation thus kept up leads to local excitement, and favours 
the development of the habit of early masturbation (Fig. 
82 C). In some cases the preputial orifice is so tight as to 
interfere materially with the .discharge of the urine, which 
passes from the urethra into a kind of pouch between the 
glans and prepuce, distends this structure, and is then 
squeezed in a fine jet or in a scattered sprinkling stream 
through the nairowed preputial orifice, as a consequence of this 
i-iK. si2G.—irritotwi impediment; and irritability of the bladder, often presenting 
symptoms simulating calculus, may thus be set up. Calculous 
concretions may form between the glans and the prepuce in 
such cases as these, and have been known to do so in enormous quantities. 
Whidiaw, of Fyzabad, removed no 'fewer than 426 calculi, varying in size 
from a pin’s head to a small bean, from this situation in the person of a native 
of India, 60 years of age, who came under treatment for what appeared to be 
a large tumour of the end of the penis, the true nature of which was not 
detectSd until in removing it the knife grated against the contained calculi. 
Various affections of the genito-urinary organs in children, such as inconti¬ 
nence, intermittent flow of urine, hswnaturia, priapism, &c*., have been shown 
by Brysmt to be owing to congenital phimosis. Sayre has pointed oqt the 
important fact that reflex paralysis and various forms of spwJtac con¬ 
tractions chiefly of the lower limbs are due to the same cause, being readily 
curable by Circumcision. In addition to these I have seen general spasmodic 
affections in children resembling chorea, resulting from congenital phimosis. 
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At more advanced periods of life I have known it to be a cause of impotence, 
or rather as interfering with conception in the wife, by the semen after emis¬ 
sion being retained under the right and narrow prepuce tmril erection had 
completely' subsided. Congenital phimosis especially becomes a source of 
inconvenience in after-life if any gonorrhoeal or venereal disease be contracted, 
as it renders the exposure of the diseased part difficult or impossible, and 
interferes with the necessary treatment. In the opinion of some Surgeons, 
cancer of the penis, if not directly occasioned, is at all events predisposed to, 
by congenital phimosis. 

Acquired Phimosis usually results from repeated attacks of inflammation, 
or of specific disease in the part, giving rise, to solid oedema, or to false hyper¬ 
trophy of the prepuce. 

In elderly men, phimosis Avill sometimes slowly come on as a consequence of 
the irritation set up by cracks, fissures, or superficial ulcerations forming round 
the preputial orifice, which becomes narrowed, so as to prevent the glans from 
being' uncovered. The preputial mucous membrane becomes thickened, and 
can be felt like a broad band under the loose and possibly slightly oedematous 
integument of the prepuce. This condition is a source of much irritation 
and annoyance, and requires relief by dilatation or removal by circumcision. 

Treatment .—Every child who has a congenital phimosis ought to be circum¬ 
cised j and even those who, without having phimosis, have an abnormally long 
and lax prepuce, would be improved greatly in cleanliness, health, and morals 
by being subjected to the same operation ; and it would be well if the custom 
of Eastern nations, whether it be regarded as a religious rite or only a time- 
honoured observance, were introduced amongst us. Phimosis, when not 
congenital, must be treated in accordance with its cause ; thus, if it have re¬ 
sulted from inflammation, that must be subdued; if from venereal disease, that 
must be remedied, when perhaps the contraction and elongation will gradually 
subside. If, however, the phimosis, though acquired, be permanent, if should 
be subjected to operation. 

Operations for PMuosis may be conducted on three plans; the elongated 
and contracted prepuce may be dilated or slit up, or circumcision may be 
performed. 

1. Dilatatimi of the Phimosis may be done by putting the patient under 

chloroform, introducing a pair of forcejm, and opening them widely, tearing 
through the narrow preputial orifice and tight fuimel-shaped mucous mem¬ 
brane ; or this may be slit up with a narrow tenotome on each side, and then 
dilatation practised. This procedure may be usefully adopted if the prepuce 
be not very long and t%ht, or if any objection exist to circumcision as too 
severe an operation. * . 

. In the acquired phimosis of old men, consequent upon contraction follow¬ 
ing cracks of the preputial margin, I have found that dilatation may safely 
and speedily be effected by the introduction of a two-bladed dilator, such as 
is used for Ihe female urethra, which, being gradually screwed open, causes 
the indurated circle to yield. 

2. Slitting up of ^ Prepuce, whether upon its upper or undei; surface, is, 

I think, an objectionable procedure, leaving the prepuce of its abnormal 
length, and more or less fissured and knobbed. In all cases I prefer ciremn- 

3 0 2 
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cision as the simplest and speediest operation, and as leaving the most satis¬ 
factory result. 

3. Circumcision for Congenital Phimosis in Boys. —It may be 

gathered from what has already been stated with respect to the evil effects 
resulting from congenital phimosis, that circumcision in this condition may 
be required to remove an elongated and possibly adherent prepuce, which oc¬ 
casions much local irritation, or which is the exciting causes of reflex and dis¬ 
tant nervous disturbance of a paralytic or spastic character. So great are the 
evils resulting not only from congenital phimosis, but from an abnormally long, 
though not phimotic prepuCe, that it is only humane and right from a moral 
point of view, to practise early circumcision in all such cases. This operation 
is easily and safely performed according to the Hebrew rite, which I have several 
times had an opportunity of witnessing, and which is done as follows. The 
child being held on the lap of an assistant, the operator draws the foreskin 
slightly forwards, and-then grasps it just in front of the glans by drawing it 
through a slit in a silver guard. This is not held perpendicularly downwards, 
but is inclined from above slightly forwards and downwards, so as to avoid 
cutting the fraenum as much as possible, and to slice off the prepuce in an 
oblique or quilled manner. This is done by one stroke of a broad round-ended 
knife. The mucous membrane is then tom open between the finger and thumb 
along the dorsum of the penis, and is turned back so as'to be brought into con¬ 
tact with the cut edge of the skin. A strip of dry lint is then twisted round 
the organ in the sulcus behind the glans, so as to keep back the mucous mem¬ 
brane, and also to restrain hemorrhage by its pressure. Union is perfect in a 
few days. This operation, which is practised on the eighth day after birth, is 
very rarely attended by any ill consequences. I have, however, seen it in one 
case followed by fatal erysipelas, and have heard of another instance in which 
death occurred from hsemorrhage. 

Circnmcisiozi in the Adult for Disease of the Prepuce may most 
conveniently be performed in the following way. I'he Surgeon restrains 
haemorrhage during the operation, by tying a tape tightly round the root of 
the penis, or by compressing the organ in Clover’s circumcision-tourniquet 



Kg. 827.—Clover’s Circumcision Tourniquet Fig. 828.—dover'a Clrcnmcieion 

(open). Tourniquet (ehut). 


(Figs. 827, ,828), a most useful instrument, which can be slackened or tight¬ 
ened at any time. He next draws the elongated prepuce slightly forwards, 
until that portion of .ijb which corresponds to the back of the glans is brought 
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just in front of that structure. He then seizes the projecting prepuce imme¬ 
diately in front of the glans witli a pair of narrow-bladed polypus forceps, 
which he gives to an assistant, who must hold them 
tightly; or he grasps it and protects the glans by means of 
a plate (Fig. 829), which I have had constructed for this 
purpose. With one sweep of the bistoury he cuts off all that 
portion of the integument which projects beyond the for¬ 
ceps, which are then taken away (Fig. 880). It will now 
be foimd that he has only removed a circle of skin, but 
that the mucous membrane lining it* still tightly emln-accs 
the glans ; this he slits up, by introducing the point of a 
pair of scissors at the preputial orifice ; and then, trimming 
off the angles of the flaps of mucous membrane, and if ne¬ 
cessary snipping across the fragnum, he turns back Iho 
mucous membrane, and attaches it to the edge of the cutaneous incision by 
five points of metallic suture, two 6n each side and one at the frsenum. 
Before introducing these, he will generally find it necessary to ligature a small 



Pi}?. 829.—Ingtnunmit 
for holding the I’re- 
jmoe in Cirouin- 
i-isiou. 



artery on each side of the penis, and one or two in the fraenum. Union readily 
takes place by simple dressing; and a very narrow line of cicatrix is left, by 
which the patient is by no means inconvenienced. In some cases I have found 
adhesions between the prepuce and the glans ; these require to bo tom or 
dissected through, but no inconvenience results from this slight addition to 
the operation. 

If sloughing of the prepuce have occurred, allowing the glans to protrude, 
as in Fig. 881, circumcision must be pi^tis^. 

The chief points to be attended to in the performance of this operation, and 
on which its after success is most dependent, are—1, That too much skin be 
not removed; 2, That the mucous membrane be slit up to the base of the 
glans; 3, That as little as possible of it be removed j 4, That all bleeding 
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veBselfi be tied ; 6, That the mucous membrane be well turned back, so as to 
cover in the gap left by the retracted skin ; 6,'That the ligatures be left long; 
7, That as few sutures as possible be used. 

Farapliimosis. —In paraphimosis the prepuce has been forcibly drawn back 
behind the glans, which becomes strangled by the pressure exercised by the 
preputial orifice, so that the parts cannot be replaced in proper relation to’ one 
another. This accident principally occurs in boys, or in individuals who have 
naturally a tight prepuce, and who, on uncovering the glans, find it difficult 
to get this part of the organ back. This diflSculty is speedily and greatly in¬ 
creased by the swelling from congestion lhat is set up in the constricted glans. 

Treatmmit —^This is sufficiently simple. The Surgeon should first try to 
reduce the swollen organ. He may often succeed in doing this by seizing the 

body of the penis between the index and 
middle fingers of each hand, and then 
endeavouring to draw the prepuce for¬ 
wards, at the same time that he com¬ 
presses the glans between the two thumbs 
and pushes it back (Fig. 882). Should 
reduction not be effected in this way, the 
constricted and strangulating preputial 
orifice must be divided. In doing this, 
the Surgeon will observe that the glans 
is separated from the body of the penis 
by a deep and narrow sulcus, which is 
especially evident on the upper part of 

Fig. 832 .-Reductionofranii.himosi«. <^^6 Organ. This sulcus, which is over¬ 
lapped on one side by the glans and on 
the other by a fold of integument, corresponds to the inner margin of the 
preputial orifice ; and it is by the division of this, in which the stricture is 
situated, that immediate relief will be given. This operation may readily bo 

done by drawing the glans forwards, then passing the 




Fig. 838.—iBolston in Ojioni- 
tlon for ParaphimosiH. 


point of a narrow-bladed scalpel into the sulcus on 
the dorsum of the penis, and making a perpendicular 
incision about one-third of an inch in length through 
the integuments at the bottom of the groove directly 
across it (Fig. 883). In consequence of the great 
stretching of the parts, the incision will immediately 
gape widely; so that, instead of being longitudinal, it 
will appear to be transverse ; and then reduction of 
the glans may readily be effected. 

Balaoiitui.—Inflammation of the prepuce commonly 


occurs as the result of local irritation from want of 


cleanliness, not unfrequently set up by a gonorthoea. When confined to the 
prepuce, and constituting feifemYas, that structure is much swollen, infiltrated, 
and reddened, and, while the inflammation laste, continues in a state of 


phimosis. When the mucous membrane of the glans is affected as well, con¬ 
stituting Posthitis, there is a good deal of irritation and smartii^, together 
with muoo-pumlent disdiarge. 
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Treatment .—The disease requires to be treated on orditmry antiphlogistic 
principles. The continued Application of lead lotion, with the internal admi¬ 
nistration of salines, will generally remove it; but in many instances the most 
effectual plan will be found to consist in rapidly sweeping the inflamed sur¬ 
faces with a stick of nitrate of silver passed down between them on one side of 
the frsenum, and carried round to the opposite side. 

Herpes of the Gians and Prepuce is characterised by the formation 
of small vesicles or excoriated points upon the mucous membrane of this region, 
attended by much smarting and itching, and chiefly occun’ing in persons of a 
gouty habit of body, with an irritable mucous membrane. 

Treatment .—This slight affection is often very rebellious to treatment. In • 
many instances, local means alone will not suflice ; for, though relief may be 
obtained by powdering the part with the oxide of zinc, or by using slightly 
astringent and cooling lotions, yet no permanent benefit will be derived 
unless constitutional irritation be removed by treatment of a cooling or 
alterative character, modified according to the circumstances of the case. 

Hypertrophy of the Frepnce not unfrequently occurs as the result of 
chronic irritation or disease ; it is usually of limited extent, and requires no 
special interference on the part of the Surgeon ; but in some instances it may 
become so extensive as to require operative interference. The disease then 
usually consists of a solid oedema of the areolar* tissue of the prepuce and of 
the subintegumental structures of the body of the penis, the organ being very 
greatly enlarged and becoming club-shaped. In these cases circumcision of the 
hypertrophied prepuce, with the excision of a V-shaped piece from the dorsum 
of the penis, rvill usually be found to leave a good and satisfactory result. But 
a greater magnitude than this may be attained. Thus Vidal has related and 
figured a case that had attained such an enormous size, that the organ reached 
to below the knees, and was as large as a thigh. 

This monstrous growth was successfully excised. 

Warts on the penis have already been described. 

They may attain a very large size, as in Mg. 834, 
and are best treated by being snipped off with 
curved scissors. 

Homy Excrescences have been observed to 
spring from the glans penis. The most remarkable 
case of this kind in record is one by Jewett of Con- 
’necticut. It was that of a young man, in whom, 
after operation for congenital phimosis and the 
removal of warts, a horn grew from the left side of 
the glans penis, and attained a size of three and a 
half inches in length by three-fourths of an inch in 
diameter at the base. It could be handled and cut 
without pain, and the patient “ was accustomed to 
amuse the inmates of the ward by lighting the end 
of the horn and allowing it to bum.” It was excised, and did not return. 

Fersutent Friapism, lasting for many days, is occasionally met with, as 
the result in most cases of excessive venery. The erection of the* penis is not 
accompanied by any sexual desire, but is attended with great pain, a sense of 
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weight about the perinasnm, much anxiety, and constitutional disturbance. 
The organ is singularly hard and unyielding. The pathology of this condition 
is obscure. By some it has been considered as the result of extravasation of 
blood into the corpora cavernosa ; by others, as dependent on sympathetic or 
reflex nervous irritation. The effect of treatment would lead to the inference 
that the latter view was correct. The incisions into the corpora cavernosa to 
let out the blood supposed to be extravasated have been productive of no great 
result, whilst the erection has rapidly subsided under full doses of the bromide 
of potassium. 

Gangrene of the Penis. —Sloughing of the integuments of the penis, to 
a greater or less extent, not unfrequently occurs in persons of broken constitu¬ 
tion as the result of inflammatory phimosis, simple or gonorrheal (Fig. 83.1) ; 
or ill consequence of the invasion of syphilitic phagedjena, and indeed the 
glans and body of the organ may often be extensively destroyed by the latter 
cause. These various forms of the disease have been described in different 
parts of this work. 

The true iilwpathk (famjrvne of the jienis is, however, a very rare disease ; 
and Bemarquay, who has specially directed attention to it, finds but few 
instances of it in the records of surgery. It has chiefly been met with in 
people of advanced age or of broken constitution, who, whilst suflen'ng from 
some local disease of the organ, have been aflectod by acute febrile disease, 
such as typhoid or small-pox, or have become the subjects of pysemia. • In 
some cases it is probably embolic. The disease, when affecting the body of the 
penis, is often fatal—^possibly by hgemorrhage on the separation of the slough. 
When the glans only is attacked, the prospect is better. But in either case— 
especially in the former—mutilation of the organ to a serious extent will result. 

The Treatment of gangrene of the penis presents nothing special, with 
the exception of restraining hsemorrhage by means of the actual cautery, and 
preventing or rejiairing loss of substance in the m-ethral wall, if it have been 
invaded by the disease and involved in the destruction resulting. 

Fibroid Tumour of the Penis. —The penis may be the seat of fibroid 
and other tumours. The accompanying drawing (Fig. 
83o) is an illustration of one which I removed some years 
ago from the under surface of the organ. 

Cancer of the Penis is of two distinct kinds, occur¬ 
ring as Scirrhus or as Epitheh'oma. When cancer assumes 
the Scirrhous fonn, it usually springs from the sulcus 
behind the glans, and may thence invade the neighbour- 
ijig portion of the organ. It may assume the primary 
form cither of a tubercle or of infiltrated cancer of the 
glans. It has been supposed, and with some show of 
reason, that congenital phimosis predisposes to the affec¬ 
tion ; probably by confining the secretions, and thus keep¬ 
ing up irritation of the part. Hey foimd that, of 12 
patients with this disease who came under his observa- 
mo^of 9 had congenital phimosis ; and Travers states that 

fully remoTed. * Jews, who are circumcised, are seldom subject to this 

affection. But as they are a limited commtmity in this country, anli m the 
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disease is iture, we cannot di'aw any conclusive inference from this observa¬ 
tion. It is, however, very probable that the epithelial form of the disease 
may arise from the local irritation resulting from congenital phimosis. The 
scirrhous form of the affection, however, can occur in individuals' who have 
not -suffered from phimosis; of this I have seen several instances at the . 
University College Hospital. 


Epithelioma, commencing as a tubercle in the prepuce, may, after a time, 
give rise to a large irregular and sprouting mass, haA'ing a granular fungous 
appearance, bleeding with much fetid discharge, grow¬ 


ing rapidly, enveloping and at last implicating the 
glans (Fig. 83(5). In other cases it commences as a 
hard scirrhous mass of a pale reddish-white colour, 
situated on the glans, or bchveen the prepuce and the 
glans. This increases in size, at last cracks, and allows 
a serous fetid discharge to exude. Ulceration then 
rapidly takes place. Sometimes the disease appcai-s to 
be very distinctly localised; but after its removal it 
Avill always present the character of infiltrated cancer. 
It is, I believe, always primarily situated at the anterior 
extremity of the penis, not occurring in the body of 
the organ except as a secondary deposit. 

Diagnosis. —Epithelioma of the penis requires to 



Fig. 83(5.—Ki>itlii^lii)ina 
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1)6 diagnosed from fungo-hl warts. This may usually 


be done readily enough, by comparing the indurated state of the malignant 
with the soft and lax condition of the non-malignant affection. From 
chamrous induraimi of the glans, the history of the case and the way in which 
it is influenced by treatment wiU enable the Surgeon to effect the diagnosis of 
scirrhus. In indurated ;plastic effusions into the corpus spongiosum, no pain is 
experienced, and the disease remains in a stationary condition. 

Treatment. —The treatment of cancer of the penis AviU vary according to the 
nature and extent of the malignant affection. 


In the Epithelial form of the disease the Surgeon may, if he see the case 
early, whilst the morbid growth is small and limited to the prepuce, content 
himself with dissecting off" the affected patch. Should the epithelioma, how¬ 
ever, have attained a large size (Fig. 83(5), and more particularly if it have 
implicated the glans, then amputation of the organ is indicated. 

The treatment of Cancer of the penis must bo conducted on the principles 
that guide us in the management of malignant affections wherever situated ; 
viz., to remove the diseased organ at as early a stage as possible, whilst the 
affection is localised, before the glands are implicated and the constitution 
poisoned. In the penis, this may readily be done by an operation that is 
simple in its execution and nearly devoid of danger. In many cases 
a return may take place, and that speedily, either in the part itself 
or in the neighbouring lymphatic glands; yet, even if this occur, it is clearly 
the duty of the Surgeon to rid the patient of a loathsome disease, and to 
put him in a state of comparative comfort for some time; the more so, as 
there is reason to believe that, in some instances, the disease may* be entfrely 
extirpatM from the system, evincing no tendency to retmm. Indeed, I believe 
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that amputation of the penis for cancer is more successful in its results than 
is the extirpation of maligpant growths from most other situations. In the 
epithelial form of the disease it is especially a us^ul operation. In some of 
Hey’s cases, which continued under his observation, there was no recurrence 
of the disease for several years. I have seen several patients who, after a 
lapse of six or eight years, have continued free from a recurrence of the disease ; 
and I have also seen a gentleman who had his penis amputated for cancer 
more than twenty-five years ago, and in whom no return has taken place. The 
fact is, that we see and hear of those cases in which a recurrence takes place ; 
but those patients who remain free from a return of the affection do not divulge 
their infir mity; and it is exceedingly rare in hospital practice to find a patient 
come back with recurrent cancer in the stump of the penis, which he would 
certainly do if relapse took place. In those cases in which the operation is 
not successful, it has usually been delayed too long, the disease having already 
implicated the lymphatic glands in the groin, and thus contaminated the 
patient’s constitution. 

Amputation of the Penis may be practised either with the knife or with 
the deraseur. Whichever instrument is used, the operation should always bo 
performed towards the root of the organ, so as to be well clear of the disease ; 
at the same time, care must be taken not to remove the organ too near the 
pubes, lest the stump retract under that, bone. Before proceeding to operate, 
means must be taken to restrain undue haemorrhage. This is best done by 
tying a narrow taiee tightly round the root of the penis, or by encircling this 
part by Clover’s tourniquet (Figs. 827, 828), applied as in circumcision, only 
nearer to the pubes and more tightly. The operation with the knife may 
readily be done by the Surgeon putting the penis upon the stretch, drawing 
the integument well forward, and then severing the organ at one stroke of 
the bistoury. As the corpora cavernosa retract more than the integument, 
it is w^ell not to leave too much skin; lest the flap, falling over the face of 
the stump, make the search for any bleeding vessels somewhat difficult, and 
afterwards pucker inconveniently. There are usually five arteries requiring 
ligature : the dorsales penis, one in each corpus cavernosum, and one in the 
septum. In securing these, trouble is not unfrequently experienced in con¬ 
sequence of the retraction of the stump that is left. The danger of hemor¬ 
rhage scarcely exists if the tape or the tourniquet have been properly applied 
before the operation, as every artery should be secured before the compression 
is taken off. By these means we may prevent the retraction of the stump, 
which may otherwise cause it to be buried under the pubic arch, almost in the 
perinaeum. Should it do so, and oozing continue, a female catheter must be 
passed into the urethra, and a firm compress applied with a T-bandage. 
During and after cicatrisation, the urethral orifice Im a tendency to contract. 
The liability<to this may, however, be lessened by slitting up the lower wall 
of the urethra with sharp-pointed scissors for about a quarter of an inch, 
drawing forward the mucous membrane, and then stitching it to the edge 
of the cut skin. If the amputation be performed high up, this may be some¬ 
what difficult; and then it may be safer to introduce an elastic cath^r before 
the operation, to perform the amputation upon and through this, to leave 
it in during cicatrisation. When the ecraseur is used, the skin should 
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similarly be drawn forwards, and the instrument worked slowly, so as to divide 
the organ, if possible, without inducing haamorrhage. Dmring the healing, 
the out surfaces should be kept scrupulously clean with antiseptics, lest septic 
poisoning takes place, which may readily occur in so spongy and vascular an 
organ. 

I have employed the galvanic ^craseur with great success in removal of 
the penis. The operation thus performed is bloodless. The plnn that I 
adopt is as follows. A full-sized silver catheter having no rings is first passed 
into the bladder, and is retained there during and after the operation. A 
narrow tape is then tied round the root of the penis to compress the vessels. 
The wire of the dcraseur is next slipped over the fore part of the organ, and is 
worked until the tissues ai*o divided through to the catheter. The separated 
portion of the penis is then slipped off over the catheter, which is tied in. 
The object of passing the catheter before dividing the organ is to avoid the 
difficulty that often occurs in finding the urethral aperture in the stump when 
compressed and seared by the wire, and the object of retaining it is to prevent 
contraction of that orifice during cicatrisation. 

After amputation of the penis, the urine will not bo projected forwards, but 
always passes directly downwards between the legs. Any inconvenience in 
this respect may best be avoided by following Ambrose Pare’s advice of adapt¬ 
ing a funnel, which may be made of metal or ivory, to the pubes over the 
stump, and thus carrying the urine clear of the person. 

Other tumours besides cancer are occasionally met with in the penis. I have 
seen Encysted Tumours and Nccviis situated under the prepuce (p. 942, 
Vol. I.); and Fibrous or Fibro-Plastic Tumour may occur in the corpora 
cavernosa. Such morbid growths if small can readily be removed without 
injury to the rest of the organ; if large, they may require its amputation. 

DISEASES OP THE BOROTUM. 

Inflammatory (Edema of the scrotum is an erysipelatous infiammation of 
this region, and derives its chief peculiarity from the circumstance of its giving 
rise to great effusion into and swelling of the areolar tissue of this part and of 
the penis, with a tendency to the rapid formation of slough in it, by which the 
integiunent may likewise become affected to such an extent that the testes and 
cords speedily become denuded. This disease usually originates from some 
local source of irritation, as fissures, cracks, or urinary extravasation (p. 702, 
Vol. I.). There is a peculiar and specific form of “ inflammatory oedema ” of 
the scrotum and penis, which is apt to occur as a sequence of s mall pox and 
scarlet fevfer. In this form of the disease rapid and extensive infiltration of 
the parts occurs, with a tendency to speedy gangrenous disorganisation of the 
areolar tissue and skin covering the organs of generation. 

Treaiment ,—^This consists in elevating the scrotum, fomenting it well, and 
making early and free iacisions into it, particularly at the posterior and 
dependent parts of the scrotum and penis, with the review of relieving the 
tension to which the tissue is subjected by the effusion into its cells, and thus 
preventii^'iihe liability to slough. Should this occur, the case mush be treated 
onordinary principles, when cicatrisation will speedily ensue, however extensive 
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the denudation of parts may he. The constitutional management must 
always be conducted in accordance with those principles laid down in the first 
division of this work, and with special attention to the maintenance of the 
patient’s strength. 

Hypertrophy of the scrotmn seldom occurs in tliis country, though Liston 
once had occasion to remove such a mass, weighing 44 lbs.; but in some 
tropical regions, particularly India and China, it is of frequent occurrence, and 
may go on until it attain an enormous bulk, forming a tumour nearly as largo 
as the trunk, and perhaps weighing GO or 70 lbs. These enormous growths 

are of simple character, and constitute 
the disease termed ElqyJiajitmsis of ilie 
scrotum. Fig. 887 represents a tumour 
of this kind, weighing 40 lbs., which was 
successfully removed by Rogers of the 
Mauritius. It is taken from a photo¬ 
graph of the case, kindly sent to me by 
that gentleman. 

Treatment .—Tumours of tliis kind 
necessarily require extirpation. In per¬ 
forming such operations, there are two 
points that demand siiccial attention ; 
the first is to preserve the penis and 
testes if possible, which will usually be 
found buried towards the upper part 
of the mass, and may be saved if the 
tumour, be of small size; and the second is, to endeavour to prevent the 
hicmoiThage from being *oo profuse. With this view, the operation ought not 
only to be perfbrmed as rapi^y as possible, but the advice given by O’Ferrall 
of elevating the tumour above the level of the body, for some time before its 
removal, so as to empty it of its blood, may be advantageously adopted. In 
addition to this, Esmarch’s tourniquet should be applied round the neck of the 
tumour and the pelvis. If the growth be very large, it will be better not to 
make any attempt at saving the testes or penis, which could only be dissected 
out by a long and tedious operation, ^ the course of which there would bo 
danger of the patient dying of hasmorrhage. 

Epithelioma occasionally affects the scrotum; and, as it principally occurs 
in chimney-sweepers, it has been appropriately enough termed Chimney- 
stoe^er's Cancer. This affection appears to arise from the irritation of the 
soot lodging in the folds of the scrotum. It commonly commences as a 
tubercle or wjurt, which after a time cracks or ulcerates, presenting the ordi¬ 
nary characters of a cancerous ulceration. It rapidly spreads, involving at 
last the greater part of the scrotum, and perhaps invMing the testis. After 
a time, the inguinaj and pelvic glands will be affected; and the patient, if 
deprived of his coyering 'of soot, will be foupd to be*^cachectic-looking. 

i The Treatmara consists in ^excising widely the diseased portion of the 
soKrfjum, provided the inguinal glands be not involved, or the patient’s consti¬ 
tution poisoned. * The disease has a great tendency to return, and it is seldom 
that the patient long escapes with life when once he has been affected by it. 
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CHAPTER LXXIY. 

—I— 

DISEASES OF THE TESTIS AND CORD. 


MALPOSITION OP THE TESTIS. 

The testes arc, in the foetus, lumbar organs lying belmv the kidneys, <tfid in 
the normal condition descend into the scrotum a short time before birth. 
From some arrest of development, this descent may be retarded on one or ))oth 
sides ; and in other instances it is never completed. An undescended testis 
may continue to lie within the cavity of the abdomen ; or it may fin’d its way 
into the internal ring ; or may become engaged in the inguinal canal, lying 
above the external abdominal ring, or it may project just beyond this, not 
passing into the scrotum. In these several situations it may remain qm'escent; 
but it may become the seat of inflammation or of structural degeneration, 
simidc or malignant. It may also, when undcsccnded, as has been stated at 
p. (550, Vol. II., become complicated with or mistaken for a hernia, and may 
present many diagnostic difficulties. Inflammation of the testis retained in 
the canal ivill be considered at p. 045. When an undescended testis becomes 
the seat of structural disease, it may require removal from the canal. The 
testis may be met with in other abnormal situations ; thus some time ago I 
saw a case in ivliich one of these organs was situated in the perinmum, close 
by the anus, haring apparently missed the scrotum ; and cases have occun’ed 
in which they have been met with in the interior of the pelvis. The organ 
may sometimes be turned hindside forwards, being retroverted, so that the 
epididymis is placed in front. In a case of this kind which I had an oppor¬ 
tunity of examining after death a few years ago, the epipidylnis and vas 
deferens were considerably larger than natural. If a hydrocele form in such 
a case, it will be seated behind the testis. 

There is a very important question connected with malposition of the 
testis, viz. Is the organ when undescended prolific ? There is reason to 
believe that it is not. Such testes are small, hard, and granular in structure ; 
and, when they are examined under the microscope, spermatozoa arc not 
found in them.; When only one testis is undescended, the other one, being 
in its propep pbsition, carries on the functions of the two organs ; but wheri 
both testes are retained the canal or .in the abdomen, being undescended, 
the individual who is the subject of such inalposition will most probably 
be sterile. He may have the usual erotic filings, ftUl power of erection, 
and of emission of a spermatic fltud ; but the secretion wiU probably have no 
fecundating power. 
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KStTBAXiaiA. OF SHSl ^XSTIB. 

A painful or irritable condition of the testicle may occur without any actual 
disease of the organ ; the pain being either seated in the epididymis, which is 
the part naturally the most tender, in the body of the testis, or stretching along 
the cord to the loins and groins. It is usually paroxysmal, and is accompanied 
by great tenderness, and commonly by some fulness of the organ, which feels 
soft and flaccid j but it is difficult to make a proper examination, on account 
of the agony that is induced by touching the part. This disease chiefly occurs 
in young men of a nervous and excitable temperament, and is jfrequently 
associated with great mental disquietude and despondency, often amounting to 
a suicidal tendency. 

The Causes are obscure ; in many cases tbe disease appears to be connected 
with a neuralgic temperament, but in others it is associated with some dyspeptic 
disorder, or may be dependent upon local irritation ; thus external piles, or the 
pressure of a varicocele, will often give rise to it. 

The disease is usually of a very chronic character. In some instances, how¬ 
ever, it ceases spontaneously, after having lasted for weeks or months. 

Treatment .—When the neuralgia is dependent upon constitutional causes, 
the treatment is extremely unsatisfactory. The administration of tonics, such 
as iron, zinc, or quinine, the local application of sedatives, as of atropine 
ointment or the tincture of aconite, may be of service. In other cases, cold 
bathing or douching will be beneficial; and, in all, keeping the part supported 
with a suspensory bandage will be advantageous; In the event of there being 
any local irritation, that should be removed ; thus I have known the disease 
to cease after the excision of external piles ; and when it is connected with 
varicocele, proper measures must be adopted for the relief of that affection. 

In extreme cases. Sir A. Cooper recommends castration ; but such a pro¬ 
ceeding is altogether unjustifiable in a disease that is either constitutional, or 
dependent on local causes which are readily removable. 

IKFLAMMATION OF THE TEBTIf. 

Inflamaiation, of the Testicle, considering the organ as a whole, may 
be of two distinct kinds, varying as to seat and as to cause. Thus it may be 
seated in the body of the organ, constituting Orchitis ; or the epididymis may 
alone be affected, constituting Epididymitis. As to cause, it may be rheumatic, 
traumatic, or gonorrhoeal. 

Acute Inflammation.— Seat of the inflammation, at the commence¬ 
ment of the disease, depends greatly upon the cause, which may be in the 
urinary passages or elsewhere. Irritation in any part of the urethra, occa¬ 
sioned by the passage of instruments, by the lodgment of calculi, or by 
gonorrhoeal inflammation, usually causes the epididymis to be primarily 
affected,* and the*body of the organ to be inflamed in a secondary marmer. 
When, on the o^r hand, the inflammation comes on from injuries, blows, 
strains, or other^^ causes acting generally, the body of the testis is usually 
first affected. To all this, however, exceptions will often occur; and orchitis 
may supervene as the result of gonorrhoea, or epididymitis from a blow. The 
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orchitis in such cases is in all probability a kind of constitutional affection, 
intimately associated with’ inflammation of other fibrous tissues, especially 
with gonorrhoeal rheumatism ; the inflammation of the epididymis, arising 
from gonorrhoea or other irritation of the urinary passage, appearing to result 
from direct extension of morbid actiop along the vas deferens. 

Symptoms .—^These necessarily vary to a certain extent, not only according 
as the disease is of an acute or of a chronic character, but as it primarily affects 
the body of the testis or the epididymis. When it commences in the latter 
Structure, it is the inferior globus that is commonly first affected, which becomes 
swollen, hard, and tender. The disease may be confined throughout to this 
part; but most frequently it invades the whole of the organ, which becomes 
uniformly enlarged and somewhat ovoid ; it is frequently accompanied by a 
good deal of effusion into the tunica vaginalis, then constituting the Acute 
Hydrocele of Velpeau. As the inflammation subsides, the different characters 
presented by the enlargement of the two constituents of the organ again 
become apparent. The swelling is therefore due partly to general enlarge¬ 
ment of the organ, but in some cases to inflammatory effusion into the 
tmuca vaginalis; and this effusion may either be purely serous, or partly 
plastic. 

* The pain is always very severe, with much tenderness and a sensation of 
weight, and commonly extends up the cord into the groin and loin. It is 
generally greatest when the body of the testis is affected, owing probably to 
the enveloping fibrous tunic preventing the expansion of the organ. Hence 
it is often spasmodic and paroxysmal, extending up the course of the cord. 
There are usually considerable swelling and redness of the scrotum, with 
turgescence of the scrotal veins, and a congested state of the cord, with sharp 
pyrexia, nausea, and perhaps occasional vomiting. 

As the disease subsides, the body of. the testis first resumes its normal 
character and' shape, the epididymis often continuing hardened and enlarged 
for a considerable period. In fact, the induration that forms in the epidi¬ 
dymis-may become somewhat permanent, owing to the effusion of plastic 
matter into it, leaving a hardened mass, and implicating the whole or a 
portion of its convolutions. 

Atrophy of the Testis is more liable to follow the metastatic orchitis of 
mumps in young men above the' age of puberty than any other form of 
inflammation of the organ. It is remarkable how rapid and how complete 
the wasting of the testis will be in these cases. A few weeks after the subsid¬ 
ence of the inflammation,the testis will be found to be shrunk away, so as to 
form a small soft mass not larger than a filbert. 

Atrophy of the testis may also sometimes gradually ensue as a result of 
chronic epididymitis, and the consequent induration of this structure. Stran¬ 
gulation of the vascular supply to the testis occurs, and the whole organ at 
last wastes so as to leave nothing but a small hardened mass in the scrotum. 
Gosselin has shown that this induration of the epididymis foUowirig inflamma¬ 
tion frequently causes complete obstruction of the canal, and ^ if occurring on 
both sides produces sterility. In 19 such cases he found sp^matozoa absent 
from the semen, and ..the patients consequently incapable of procreation, 
although the appearance of the testes and of their secretion was scarcely 
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altered, and the virile powers of the patients remained imimpaired. Curling 
also mentions several such cases, and points out the necessity of continuing 
the treatment of epididymitis until the last trace of induration has disappeared. 
At a later period, treatment is almost useless. 

Subacute Orchitis usually comes on with the same symptoms, though in 
a less marked form than in the acute variety. This swelling, however, is con¬ 
siderable, though of a softer kind. When the disease is chronic, the testis often 
becomes permanently enlarged and hardened, assuming an oval shape, being 
smooth, heavy, and uniformly expanded, with a sensation of weight, dragging, 
and severe pain, and a good deal of tenderness on pressure. This form of 
orchitis occasionally occurs in old people. 

Orchitis may occur idiopathically, without any assignable cause in the way 
of external injury or local irritation in the urethra or prostate. This form of 
the disease is most common in middle-aged men, and more especially in those 
who are gouty. In fact the disease is in all probability one of the many local 
forms of gouty inflammation. It is not very acute but lingering, liable to 
recurrence, and to be followed either by hydrocele or chronic indurations 
of the epididymis. 

Treatment .—The treatment of Acutely Inflamed Testicle, whether local 
or constitutional, is essentially antiphlogistic. Blood should be abstracted 
from the part by puncturing the veins of the scrotxim—a far better method 
than applying leeches, the bites of w'hich arc apt to become irritated. This 
little ojKiration may be very eflTectually done by directing the patient to stand 
up, and to foment the scrotum for a few minutes with a hot sponge, so as to 
distend the veins ; these may then be punctured at various points with a fine 
lancet, and the parts well fomented afterwards, so as to encourage the flow of 
blood. In this way six or eight ounces may be taken in the course of a few 
minutes ; when enough has escaped, the further flow may be arrested by 
laying the patient down and elevating the part. 

The patient should be kept in bed with the testis raised on a small pillow 
between the thighs, poppy fomentations being diligently applied. If there be 
much eftusion into the tunica vaginalis, constituting acute hydrocele, relief 
may be afforded by puncturing this sac with the point of the lancet. 

The Constitutional Treahneni during the acute stage consists in the admim's- 
tration of salines and antimony, with henbane in fuU doses, so as to give an 
aperient, a diaphoretic, and a sedative together ; when this begins to act, great 
relief is usually afibrded. 

As the inflammation subsides, tlic treatment must be changed. When there 
is merely swclhng and hardness left, with but little pain or tenderness, the 
testis may advantageously be strapped with adhesive plaster, so as to give good 
support and to promote absorption of plastic matter. IFricke of Hamburg has 
strongly recommended strapping in the acute stage; but I cannot say that 
I have ever seen any advantages derived from it at this period of the disease, 
though I have many times seen it .tried ; it has usually appeared to me 
tO'increase, sometimes very considerably, the pain in. the part, and the general 
uneasiness. 

In Sulitkoiite Orchitis much l^enefit is usually derive from a short course 
of Dover’s powder and calomel, with early strapping of the testis. WTien the 
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organ has become enlarged and indurated, as the result of chronic inflam¬ 
mation, it may be advantageously strapped cither with simple plaster, or with 
one composed of equal parts of the emplastrum ammoniaci cum hydrargyro 
and soap-plaster ; mercury in small doses, more especially the bichloride, being 
continued for some length of time, until the plastic matter is absorbed, and 
the hardness disappears. 

fn Strapping a Testicle, the scrotum should be shaved, and then drawn 
tightly upwards on the affected side. The Surgeon should next pass a long 
strip of plastei’, above an inch broad, above the enlarged testicle and round 
the corresponding side of the scrotum, so as to isolate it, as it were. Another 
strip is now-passed from behind, in a longitudinal direction, over the lower 
end of the testis, and upwards upon the anterior part of the scrotum: and 
thus, by a succession of horizontal and A'ertical strips, neatly overlapping 
and drauTi tightly, the organ is completely enveloped and compressed. ']\> 
be .of anj-- service, the strapping must be tightly and evenly applied ; but at 
the same time care must l)e taken not to sti’angulatc the scrotum by drawing 
down the upper strips of plaster too forcibly. In a c^ise of “tubercnlo- 
syphilitic ” disease of the testis, in which I was obliged to have recourse to 
castration, the whole of the side of the scrotum had sloughed away, leaving the 
testis exposed and fungating, in consequence of the tight strapping which had 
l)cen employed before tlie case came info my hands. 

Abscess, as the result of inflammation of the testis, is of rare o<!Currence : 
sometimes, however, the scrotum inflames at one point, where fluctuation 
becomes apparent, with thinned skin and evident signs of suppuration ; a 
puncture should liere bo made, and the pus let out as soon as formed. Some¬ 
times abscess may occur in another way ; inflammation is set up in the tunica 
albuginea, adhesion takes place between the testis and the scrotum, abscess 
forms under the fdu’ous coat, and, this giving way, the pus gets vent externally 
through the integuments. Into the aperture that necessarily results a portion 
of the secreting tissue of the gland sometimes projects, and, becoming inflamed, 
forms a red, granular, and fungous mass, protruding through and overlapping 
the edges of the aperture. The treatment of this condition will be considered 
when Ave come to speak of the scrofulous testicle. 

Inflammatioxi of the Testis in the Ingxiinal Canal may sometimes 
take place, even in adults, when the organ has not descended through the 
external ring; giving rise to a train of somewhat puzzling symptoms Avhich 
closely respmble those of strangulated incomplete heraia ; w'ith which, how¬ 
ever, it must be home in mind that it niay be associated (p. voL II). 
On examination, a large irregular tumour, in some parts hard, in others soft, 
very tender to the touch, and occasioning a sickening sensation when pressed, 
will be found in one of the groins, in the situation of the inguinal canal. 
There are usually a tendency to vomiting and some constipation, with colicky 
Jjains in the abdomen. These symptoms, however, are generally not very 
persistent, and the constipation readily yields to the administration of pur¬ 
gatives. On examining the scrotum, it will be found that the testis on the 
affected side is absent j and, on pacing the finger into the external ring, the 
organ can be felt to be lodged in the canal. In consequence of the proximity 
of the peritoneum to the inflamed testis, this membrane occasionally becomes 
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involved in the morbid action ; and, as the result of the constriction of the 
tendinous and aponeurotic tissues in the situation, sloughing has occasionally 
occurred. Either of these conditions may lead to a fatal termination. 

The Treatmmt should be actively antiphlogistic. Leeches must be freely 
applied over the part, and blood should be taken from the arm, if the patient 
1x5 young and strong ; salines with antimony being at the same time adminis¬ 
tered, and fomentations diligently persevered in. 

Ziiflajiimatio& and Abscess of the Cord. —In some cases the inflam¬ 
mation of the testis may extend, or the disease may, from the first, be limited, 
to the areolar tissue of the cord, giving rise to tumefaction, v.’ith a good deal 
of pain and tenderness along, it, and eventually abscess, accompanied by the 
usual signs of suppuration. The Treatment of such a case must be conducted 
on ordinary principles, eai’ly discharge for the pus being secured. 

Chronic Orchitis of a persistent character constitutes a distinct disease oi‘ 
fhc testis, so closely allied to some forms of tumour of this organ in its cha¬ 
racter and pathology, that it will 1x5 more convenient to consider it with the 
S(trcoceUs (p. 9GO). 


HYDROCBLBi AND HiEMATOCBLB. 

Jiy Hydrooole is meant an accumulation of sprous fluid, formed in connec¬ 
tion with the testis or cord. Most frequently the fluid occupies the sac of the 
tunica vaginalis, constituting a tone dropsy of it; in other instances, it appears 
to bo formed in distinct cysts, situated either in connection with the testis, or 
upon the cord. Hence hydroceles arc commonly divided itito those that aflect 
the Tunira VaginalitSy and the Ennjded variety. 

HYDnocKTiK OF TMK TuKR'A Va(!tnai,i,s may occur as the result of acute 
orchitis ; the inflammation of the testis causing tlie eftusion of a quantity of 
limpid fluid into its serous investment (p. This, however, is not the kind 

of hydrocele that is commonly met Avith ; the fluid so poured out as the result 
of active inflammation usually becoming absorbed as the parts recov'er their 
normal condition. The ordinaiy hydrocele occurs as a chronic disease, with¬ 
out any signs of inflammation of the testicle, or, at most, noth but slight 
tenderness of that organ. It is most frequently met with in individuals about 
the middle period of life, commonly without any evident exciting cause, either 
constitutional or local. It is very common in men who have lived long in 
wanu climates, and Fayrer considere it in some cases to have a malarial 
origin. 

In young infants, hydrocele is not xmfrequently seen, and in them it may 
affect two forms; either the ordinary one, similar to that which occurs in 
adults in whom the tunica vaginalis constitutes a closed sac filled with fluid ; 
or a less common variety, in Avhich the accumulation of fluid in the tunica 
vaginalis communicates, by the persistence of a canal in the funicular pro¬ 
longation of the peiitoncum im'esting the cord, with the general cavity of 
that membrane. This form of hydrocele is Cangmital; and the fluid in it 
occupies the same position that intestine does in a congenital hernia. It may 
readily be recognised by the fluid being made to flj^w back into the general 
peritoneal cavity, on raising or squeezing the tumom*. But, although this may 
l->e considered to be the true congenital form of hydrocele in infants, the other 
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Tariefcy of the disease also occurs in them when but a few days old, and very 
possibly even at the time of birtK 

Symptoms .—The symptoms of hydrocele are tolerably evident. The disease 
l)ep 9 ns with a degree of swelling and weight about the testis : the sw’clling may 
at first be soft, but after a while becomes hard and tense; or it may be so 
from the commencement. Whatever its original condition, the tumour soon 
becomes oval or pyriform in. shape, being narrowed above, rounded and broad 
below ; it is smooth and uniformly tense and hard, often having a semi-elastic 
feel. It reaches upwards along the cord, towards the external abdominal ring, 
which, however, is rarely invaded by it, and the cord is usually distinctly to be 
felt above the upper margin of the tumour. Most commonly the size varies 
from that of a hen’s egg to a small cocoa-nut; but sometimes it may attain a 
considerably greater magnitude than this, and Avill then cause much incon¬ 
venience, as it reaches up close to the external ring, and di-ags over the jwnis, 
causing that organ to be buried in it, so as to inteifcre with mictmition. 
(libbon the historian had an enormous hydrocele, which was tapped by Cline, 
Avho drew off six quarts of fluid. 

The most characteristic sign of hydrocele is its transluccncy by transmitted 
light. This may always be detected by the Surgeon grasping the posterior 
part of the tumour with one hand, so as to put the integuments of the fore part 
on the stretch, then placing the edge of the other hand along the most promi¬ 
nent part of the swelling, and having a lighted candle held close behind. On 
making this examination, the tumour Avill appear tmnslucent; if, however, 
the walls of the Stic be thick, or the fluid dark, the transmission of light 
through it may not be perceived unless the examination be conducted in a 
darkened room. Another veiy simple and efficient method of determining the 
translucency is by putting the end of a stethoscojie against the tumour, and 
looking down the tube against the light. 

We have already seen that the ordinary hydrocele of the tunica vaginalis 
may vary as to size : it may also differ as to shape ; in some cases being 
globular, in others constricted in the middle, or of an hour-glass shape. 

The quantity of liquid varies considerably ; there are usually from six to 
twelve or twenty ounces, but I have known a hydrocele to contain more than 
one hundred and twenty ounces. The fluid is generally clear and limpid, 
and of a straw-colour ; but in very large and old hydroceles it may become of 
a dark-brownish or chocolate hue, owing to the admixture of disintegrated 
blood ; and it will then bo found to contain flakes of cholesterine. The sac is 
usually thin; but in some old cases it becomes thick and dense, lined by a 
kind of false membrane, and divided by septa or bands, occasionally to such 
an extent as ali^st to separate it into distinct compartments. When the sac 
is thick, and the fluid opaque and turbid, there may be considci*abIe difficulty 
in detecting the translucency. 

The testis is generally somewhat enlarged, especially about the epididymis, 
and frequently slightly tender, more particularly in the early stages of the 
complaint. It is almost invariably situated in the posterior part of the sac 
(Pig. 888), but may sometimes be found towards its miterior part. When this 
is the case, the epididymis will be found turned towards the front, owing to 
the organ being retroverted. 
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The Coverings of a hydrocele are the Bame as those of the testis. Besides the 



Fig. 808 .—Hydrocele of the Tunica 
Vaginalis laid ojieii. 



Fig. 889.—Dissection of a Hydixjeelc, 
showing its Coverings. 


integumental structures, aponeurotic prolongations from the intercolumnar and 
cremasteric fascia3 may be traced over the surface of the swelling (Fig. 88!)). , 

TrmUmnt .—^The treatment of liydrocele is divided into the Palliative and 
Caraiive. By tha jKtlliaiivc treatment the Surgeon simply seeks to relieve the 
patient of the annoyance induced by the bulk or weight of the tumour ; but 
the curative has for its object the permanent removal of the disease. ? 

The Palliative Treatment consists in the use of a suspensory bandage and 
cooling lotion, or in tapping with a fine trochar. These simple means, hoAv- 
OA cr, will sometimes succeed in eflecting a radical cure. Thus, in infants it 
will happen that the application of evaporating and discutient lotions may 
remove the effused fluid; and indeed it is seldom that any other plan of 
treatment than this is required in young children. The best lotion for the 
purpose consists of one composed of 5j of muriate of ammonia, 5j of spirits of 
wine, and J' iij of water ; Avith this the scrotum should be kept constantly 
Avetted ; and, if there be a communication Avith the peritoneum, a truss should 
be kept applied oA'er the external ring. In adults it occasionally happens that 
simple tapping of the tumour has effected a radical cure, ^me years ago, a 
gentleman from Cuba consulted me for a small hydrocele which had been 
forming for sev'eral months ; I tapped it with a fine trochar, and drew off about 
five ounces of fluid. This was followed by a radical cure. This case beam out 
a remark made by Brodie, that the few instances in which he had known 
simple tapping to produce a radical cure occurred in West Indians. I have, 
however,, several times seen hydroceles disappear after having been tapped a 
few times, without any other treatment, in persons who bad never been in hot 
climates.. This simple operation is not altogether, however, destitute of danger; 
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I have known an old man to die from inflammatory oedema of the scrotum 
after having been tapped. After tapping, it usually happens that the hydro¬ 
cele slowly forms again, attaining its former bulk at the end of about throe 
months. Occasionally it will be found that the hydi’ocele returns more and 
more slowly after each tapping ; so that, by repeating this simple process at 
intcrv'als of three, then six, then twelve months, the disease will finally disap¬ 
pear. 'Fliis kind of progressive cure by simple tapping I have several times 
seen, chiefly in old men. When a congenital hydrocele has been tapped, the 
sac soon fills again by drainage into it from the peritoneum ; and, indeed, 
in such a case the fluid of an ascites has been drawn off by tapping the tunica 
vaginalis. 

In tapping a hydrocele a few precautions arc necessary, the principal being 
tq_jivoid. puncturing one of the scrotal veins, or injuring the testis. Tn the 
majority of cases the testis is 
situated at the back of the tu¬ 
mour, and is consequently alto¬ 
gether out of the way of tlie tro- 
char, if this be introduced as it 
should be, by the Surgeon jmtting 
the anterior part of the hydrocele 
on the stretch by grasping it be¬ 
ll ijid with his left hand, and then 
])ushing the trochar* into the 
loAVer part of its middle third ris- 84o.~T.ii.piiiK lu ny.iifKcio: ititn.iiuc.tii>n 

. n , •,’ 1*1 . of Tiwliur:/», 1‘oMitioii of (Jiiiimila. 

Ill iront, carrying the instrument 

at first directly backwards (Fig. <S4(), a), but, as soon as it has perforated the 
sac, directing its point ujiwards (Fig. 840, V). If the testicle have been found, 
either by pressing the swelling and observing the sensation of pain thus pro¬ 
duced in the patient, or on examination with a lighted candle, to be on the 
fore pai’t of the tumour, where it may sometimes be felt as well as seen, the 
hydro(;cle should be tapped at the side or behind. Jleforo using the trochar, 
it is well to see that the cannula fits closely'roundfthe neck of the stylet; and, 
abo^■e all, that the instrument has not become rusty by having been cai'clcssly 
put aside after use on a previous occasion. As the fluid of the hydrocele 
escapes, it will sometimes be seen to acquire a jmlsatory movement, appa¬ 
rently communicated to it by the arteries of the cord. 

The Cnrative Treatment has for its object the excitation of a sufficient 
degree of inflammation in the tunica vaginalis to restore the lost balance 
between secretion and absorption; but it is not necessary that the serous 
cavity should be obliterated by adhesions between its opposite sides, though 
these not unfrequently take place. The means by which the Surgeon sets up 
this inflammation are either throwing a stimulating injection into that cavity 
after tapping it, or the introduction of a small seton into the tunica vaginalis. 
Whichever plan is adopted, a certain amount of inflammation ought to be set 
up. This is always attended by considerable swelling of the testis, and by the 
effusion of a fresh quantity of fluid into the tunica vaginalis. As this is 
absorbed, the part gradually resumes its normal bulk, and the'disease will 
probably not return. 
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In order that the radical cure, in whichever way undertaken, should be safe 
and efficient, it is necessary, in the first instance, that the disease should have 
been allowed to attain a chronic condition, more particularly if the hydrocele 
have been of rapid growth. In order to prevent its attaining too large a size, 
it will be w'ell to adopt palliative tapping once or twice before attempting the 
radical cure. Care must also be taken to remove all inflammation and tender¬ 
ness about the testis, before having recourse to this means of treatment. If 
attention be not paid to this, recurrence of the hydrocele will probably ensue. 
After the proper amomit of inflammation has been set up, it will be well to 
treat the patient as if he were suffering under an ordinary attack of orchitis, 
confining him to the bed or to the couch for a few days ; indeed, care in the 
after-treatment is of very considerable importance in securing a favourable 
result. 

The treatment by Injectioii is that which is commonly employed. It 
consists in tapping the tumour in the usual way, and then throwing a sufficient 
quantity of stimulating fluid into the tunica vaginalis through the caimula, so 
as to excite a proper amount of inflammation in it. The liquids that are 
employed are generally either port wine, or a solution of- the sulphate of zinc 
of the strength of 5 ! to sxij, or most commonly the tincture of iodine. If the 
port wine or a solution of the sulphate of zinc be employed, a sufficient 
quantity partly to dist^d the sac should bo injected from an India-rubber 
l)ottle or brass syringe that can be adapted to the cannula ; six or eight ounces 
are commonly required for this purpose, and it should be allowed to remain in 
for some minutes before being evacuated. 

Injection of Iodine. —The injection of tincture of iodine, originally 
introduced by Sir J. li. Martin, whilst practising at Calcutta, is now commonly 
prefeiTed as a more certain and safer mode of treatment than any other. The 
quantity of tincture of iodine injected should vary from two drachms to half 
an ounce, according to the size of the tumour. It may Ije used pure or diluted 
with an equal quantity of water. After injection, the Surgeon should rub the 
scrotum gently over the testis’, so as to diffrisc the injection equally over the 
surface of the sac. One half the quantity thrown in should then be allowed 
to escape, the cannula removed, and the puncture closed with a piece'of 
plaster. The cannula used for this purpose should bo made of platinum and 
not of silver, which is apt to become corroded and made brittle by the action 
of the iodine. A good deal of inflammation, with fresh effusion into the sac, 
will usually be set up, on the subsidence of which, the cure will be found to 
have been effected. 

Useful as the iodine injection is, it sometimes fails in producing a radical 
cure of hydrocele. This is attributable to two causes : the first is, that in 
some cases sulficient inflammation is not set up to induce that condition of the 
tunica vaginalis w'hich is necessary for a radical cure. It is well known that, 
when a hydrocele is radically cur^ by injection, it is so, not by any adhesion 
taking place between the two opposite surfaces of the tunica vaginalis and a 
consequent obliteration of its cavity, but by the inflammation that is artificially 
induced-exciting such a modification of this membrane as to restore the balance 
botw^ the secretion and absorption of the fluid by w'hich it is naturally 
lubricated. Now, in some cases, sufficient inflammation is not induced by the 
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introduction of the irritating fluid to restore the natural balance between these 
two functions of the membrane ; and the tunica vaginalis gradually fills again 
after the injection, as it would after the simple operation of tapping. It occa¬ 
sionally happens that the patient may suffer excruciating agony at the time 
of the injection, from the contact of the stimulating fluid with the surface of 
the testis, and yet little or no inflammation may be excited. The amount of 
suffering, therefore, at the time of the operation is by no means proportionate 
to the amount of consecutive inflammation likely to be set up. Indeed, the 
reverse would appear to be the case in many instances; and I have often 
observed that, in those cases which progress most steadily to a radical cure, 
there is but a moderate amount of pain experienced at the time of the 
injection. 

There is a second way in which injections would apj^ear to fail; a consider¬ 
able amount of inflammation is excited, and effusion takes place into the tunica 
vaginalis, which in the course of three or four days becomes distended to the 
same size, or nearly so, that it had attained previously to the operation ; but 
this effused fluid, instead of being absorbed by the end of the second or third 
week, remains unchanged in bulk, or absorption goes on to a certain point, and 
then seems to be arrested ; the tunica vaginalis remaining distended with a 
certain quantity of fluid. j, 

A third way in which the failure arises, is in consequence of the avails of 
the Stic being so thickened that they cannot collapse. 

The proj)ortion of cases in which the iodine injection fails to bring about a 
radical cure of the hydrocele is variously estimated by different Surgeons. 
Thus Sir J. R. Martin states that in India the failures scarcely amount to 
1 per cent.; Velpeau calculates them at per cent I am not aware that any 
stiitistics of this mode of treatment in this country have been collected ; but 
the general opinion of Sm’geons would appear to be decidedly in its favour, as 
being the most successful as well as the safest plan of treatment that has yet 
been introduced. In this opinion I fully coincide: yet it is by no means 
improbable that the success of the iodine injection in this country might not 
prove to be quite so great as is generally believed.* 1 have seen a considerable 
number of cases of simple hydrocele of the tunica vaginalis, both in hospital 
and in private practice, in which a radical cure had not been effected, although 
recourse had been had to the iodine injection by some of the most careful and 
skilful Surgeons of the day, as well as by myself It is especially apt to feil in 
men advanced in years. In them there is either not sufficient inflammation 
excited, or if it be, the fluid that is as a consequence effused into the tunica 
vaginalis is not re-absorbed. 

One circumstance connected with the injection of tincture of iodine into the 
tunica vaginalis deserves note. It is that, although in some cases it occasions 
but little pain, in other instances the suffering induced by it is of the most 
severe and agonising character—^more so than follows the introduction of any 
otlier of the ordinary stimulants into the tunica vaginalis. 

8«fcoa. —The cure by the introduction of a seton, though formerly much 
employed, is seldom practised at the present day, chiefly on account of the 
danger of exciting too much inflammation. It may, however, conveniently be 
employed in the true hydroceles of children, and in some of those cases in 
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which the injection fails, if practised in the manner that will immediately Iw 
described. There can be no doubt that, as a first remedy, iodine injection is 
preferable to the seton, in the treatment of hydrocele ; but when the injection 
has failed, and this from no want of care on the part of the Stirgeon, or of 
attention to the after-treatment of the case, but apparently from insufficient 
inflammatory action having been set up in the tunica vaginalis to restore the 
lost balance between secretion and absorjition in this membrane, the seton will, 
I think, be found to be the most certain means of accomplishing our object. 
It is true that several objections may be urged to the use of the seton; it 
requires much watching and care, and is occasionally apt to excite a dangerous 
amount of inflammation in the areolar tissue of the scrotum; and these 
objections are, to my mind, sufficiently valid to jirevent our employing it as 
the ordinary treatment for the radical (jure of hydrocele. Jlut it must be 
remembered, that the particular cases to which I am now alluding are those in 
which ordinary means have proved insufficient to excite proiier action, and in 
which, consequently, it would appear as if a greater amount of irritation could 
safely be home. Indeed, nothing is more remarkable than the dilference in the 
intensity of the inflammation that is set up in different individuals by the 
means that are commonly employed in the treatment of hydrocele. In some 
cases the most irritating injections may be thrown into the tunica A’aginalis, or 
a seton may be drawn through the scrotum and left there for days, not only 
Avitliout giving rise to any injurious inflammation, but Avithout setting up 
sufficient action to bring about a cure of the disease ; whilst in other instances 
simple tapping may effect a radical cure, or may gi\ e rise to such an amount 
of irritation as to terminate in a fatal sloughing of the scrotum. 

The seton that 1 employ in these cases is composed of one or tAvo threads of 
dentist’s silk. It may be introduced by means of a naevus needle, the fluid of 
the hydrocele being alloAved to drain away through the punctures thus made ; 
or, far tetter, by tapping the hydrocele, and then passing a needle about six 
inches long, anned Avith tluj seton, up the cannula, drawing it through the 
upper part of the scrotum, and then remoA’ing the cannula, cutting oft' the 
needle, and knotting the thread loosely (Fig. 77, p. Vol. I.). The 
thread should not be removed until the scrotum SAvells and becomes red, with 
some tenderness of the testis and effusion into the tunica A-aginalis. "VITien 
these effects haA'e been produced, it may be cut and withdraAvn, and the case 
treated in the same way as when the radical cure has been attempted by 
iodine injection; viz., by rest and antiphlogistic treatment. The length of 
time during Avhich the seton must be left in before sufficient, or even any in¬ 
flammatory action is produced, varies very considerably. In most instances, 
the proper amount of inflammation is excited in from twenty-four to thirty 
hours ; but in other cases the seton may be left in for ten or twelve days, 
giving rise to but little inflammation, although a radical cure may result. 

The Antiseptic ICethod has been successMly applied to the treatment of 
hydrocele by Volkmann, and Reyher of Dorpat. The sac is incised along its 
anterior aspect, the fluid eA-acuated, and the parts dressed antiseptically. 
This treatipent is said to be more certain and less painful than that by in¬ 
jection. It would be especially useful in old cases with thickened walls in 
which the injection failed. 
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It is not always prudent to have recourse to the radical cure in the treat¬ 
ment of hydrocele. In persons advanced in years, or of feeble and unhealthy 
constitution, the inflammatory action excited in the tunica vaginalis by any 
of the means just detailed may ruu on to such an extent as to give rise to 
inflammatory oedema, and even sloughing of the scrotum, with great danger 
to life. In men advanced in years it is much safer and usually suflicient to 
temporise with the hydrocele, and only to tap as occasion arises from the 
increasing size of the swelling. 

ENCYsniT) llyimWBLE.—In this variety of the disease the fluid does not 
lie in the tunica A’aginalis, but is contained in a cyst which projects irom the 
surlace of the epididymis or testis, and pushes the serous investment of the 
gland before it. 

These cysts are much more frequently ibund connected with the epididymis 
than with the body of the testicle. Indeed, Curling has pointed out the fact, 
that small pedunculated cysts about the size of currants, and composed of a 
fine serous membrane, lined with tesselatcd epithelium, arc very frequently 
found beneath the visceral tunica vaginalis covering the epididymis. Tl'hey 
are delicate in structure, contain a clear limpid fluid, and are very liable to 
rupture. They arc met with at all ages after that of puberty. According to 
(losselin, after the age of forty, they occurred iji at least two thirds of the 
testes examined to ascertain their presence. Su(‘h cysts as these may remain 
stationai-y, of small size, and not to be detected during life, being merely patho¬ 
logical 2)lienomena ; they may rupture into the tunica vaginalis ; or they may 
enlarge and become dev eloped into tumours of considerable magnitude. 

The fluid of these cysts i)osscsses the remarkable characteristic discovered 
by Liston, of containing spermatozoa 


(Fig. 8-lJ); an observation that has been 
fully confinned by many subsequent ob¬ 
servers. Though spermatozoa do not always 
exist in this fluid, yet they are usually met 
Avith, sometimes in small quantities, at others 
so abundantly as to give it a turbid or opales¬ 
cent apijearancc. This admixture of siDcr- 
matozoa with the clear fluid of the cyst is 
probably due, as pointed out by Curling, to 
the accidental rupture of a seminal duct 
into an already existing cyst. Spermatozoa 
have also, but A*ery rarely, Ijeen found in 
the fluid of an ordinary hydrocele of the 
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tunica vaginalis ; and then probably their 

presence w'as due to t|ie rupture of one of these cysts into the tunica vaginalis. 
Hence their presence in the'fluid of hydrocele may in most cases bo considered 
as characteristic of the encysted variety of the disease. 

There are two distinct forms of encysted hydrocele ; in one the disease is 
due to dilatation of a seminal duct j in the other, to a new cystic formation. 


The first form alone contains spermatozoa. . 

The Signs of encysted hydroede differ in some respects from those presented 
by the ordinary form of the disease. 



954 


DISEASES OF THE TESTIS AND CORD. 


The tumour of the encysted variety is smaller, more irregular in shape, and 
does not envelop the testis completely, but is situated Ijehind it, and rather in 
connection with the epididymis. 

The Diagnosis from ordinary hydrocele of the tunica vaginalis may be made 
by observing : 1. That the testis is below and not covered in by the encysted 
form of the disease; 2. That the tumour is more globular or irregular, and 
less pyriform ; 8. When tapped, the fluid will be found to be opalescent. 

The Treatment consists in injecting the sac with tincture of iodine, or in 
incising the tumour and allowing it to granulate from the bottom. The in¬ 
jection by iodine, though successful in some cases, is not so irequently so in 
this as in the last variety of the disease, but usually deserves a trial; if it fail, 
the incision of the tumour AviU always effect a cure. 

In encysted hydrocele, the iodine injection should not be so strong as that 
which is used for injecting the tunica vaginalis. It should be diluted wth 
two or three parts of water, as it comes more directly into relation with the 
etructm-e of the testis. 

HYniiocKLK OK THK Cotti).—This disease is characterised by the presence of 
a round or oval tumour, situated on the cord, below or within the inguinal 
canal. It is smooth, elastic, and, if of sufficient size, may be semi¬ 
transparent on examination by transmitted light. It can be pushed up into 
the abdomen, but receives no impulse on coughing, and does not alter in size 
on being steadily compressed. It appears to be formed, in some cases, by 
the ftmicular portion of the peritoneal investment of the cord being im¬ 
perfectly closed and consolidated at ]X)ints ; though it is possible that in other 
instances it arises as a distinct cystic growth. These tumours may occur at 
all ages, but are chiefly met with in the young, and ai’e not unfrequeut 
amongst children. 

The fluid of a hydrocele of the cord is lighter in colour than that of one of 
the tunica vaginalis. 

Treatment .—The obliteration of the cyst is best conducted bypassing a seton 
through it, or by making an incision into it, treating it autisepti^ly, and 
letting it granulate from the bottom. 

Dikkuskd HYDitocKLE OK THE Skehmatio Cokd cousists in the infiltration 
of the cord Avith serous fluid, contained in rather distinct cells, and gi\ing rise 
to an oval or oblong irregular circumscribed tumour, extending below and into 
the inguinal canal. 

The Treatment consists in the application of blisters, or of counter-irritant 
plasters. Should the disease prove very troublesome, an incision might be 
madq down to and into the SAvelling, so as to let out the fluid and allow the 
cyst to become consolidated. 

ILematocelb. —^By Hoimatocele is meant an accumulation of blood in the 
tunica vaginalis, distending that sac, and compressing the testis. It is of two 
kinds, Traima^ and Spont aneous - The Traumatic is the most common form 
of the disease, usually arising from a blow on or a squeeze of the testis, by 
whidi one of I 3 ie veins ramifying on the surface of the gland is ruptured, and 
blood is poured into the tunica vaginalis. It may also arise in tapping a 
hydrocele, £iom the point of the trochar being pushed too directly backwards 
and puncturing the testis. /Spontaneous Hccmatocele is a disease of rare occur- 
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rence, arising apparently from the rupture of an enlarged speiinatio vein into 
the tunica vaginalis. It attains a larger size, and is altogether a more formid¬ 
able affection, than the traumatic hematocele. 

Characters .—In whatever way occurring, a hematocele slowly but gradually 
increases in size until it attains about the magnitude of a duck’s egg, or even 
that of a cocoa-nut. It is seldom that it becomes larger than this; but cases 
are recorded in which the tumour has attained an enormous magnitude. 1 
once ojjerated in a case in which a spontaneous hematocele had existed for six 
years ; it was as large as a good-sized melon, and contained, besides about a 
quai’t of dark thin blood, a handful of partially decolorised and tough fibrine, 
the greater portion of which was firmly adlierent to the inside of the greatly 
thickened tunica vaginalis in filamentary and laminated masses, with here and 
there nodules interspersed. The whole of the interior of the tmiica vaginalis 
closely resembled an aneurismal sac. 

The fluid contained in the hajmatocele, when the disease is recent, consists 
of pm’e blood. The blood so efifiised will continue fluid for years ; but at last 
it may decompose and set up fiital inflammatory mischief; in some rare 
instances the tumour becomes partly solidified by the deposit of masses of 
fibrinous coagulum lining the interior of the tunica vaginalis, which are 
sometimes decolorised and aiTanged, as in the case just rcfeiTed to, and in one 
recorded by Bowman, in a laminated manner, like the contents of an. aneu¬ 
rismal sac. When the hajmatocele is of old standing, changes take place 
both in the effused blood and in the sac. The blood in old hcematocelcs 
becomes at first dark and treacly. As decomposition advances it becomes 
converted into a dirty-broAvnish fluid, full of shreds of partially decolorised 
fibrine and crystals of cholesterine. The tunica vaginalis becomes thickened 
and indurated, and in extreme cases may undergo calcification. This change 
I found in a patient Avhose disorganised testis I removed for a hmmatocele of 
nearly forty years’ standing. 

Symptoms .—These are generally sufficiently obvious. The occurrence of the 
tumour subsequently to a blow, strain, or injury when traumatic, its gradual 
increase in size, its somewhat heavy but semi-elastic feel, its pyriform shape, 
and the absence of transparency, together Avith the freedom of the cord aboA^e 
and the want of impulse in it on coughing* will indicate its true chsiracter. 

Diaynosis .—Haematocele of the tunica vaginalis may be confounded with 
inguinal hernia : from Avhich it may be distinguished by attention to the signs 
described at p. CGO, Vol. II. It is perhaps more frequently confounded with 
solid tumours of the testicle; and upon this fact is founded the excellent rule of 
practice never to remoA’-e a doubtful tumour of the testis without first ascertain¬ 
ing, by an incision into its substance, that it is not a haematocele, 

Treatrmni .—This must vary with the size and duration of the tumour. 
When it is small and recent, and has fluid contents, the Surgeon may try the 
effect of tapping it ; it is possible that, after the evacuation of the blood, 
closure and obliteration of the tunica vaginalis will take place. This hap- 
jeened in a case under my care, in which, though the disease had existed for 
three years, a complete cure followed the operation of tapping. Such simple • 
treatment as this, however, cannot be depended upon; and it usually becomes 
necessary to lay the sac open, treat the wound antiseptically, and to cause it 
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Fig. S42.--lIii‘iiiatoi!el« with Thic.k- 
I'lipil Tunica Vaginalia-niul adherent 
Fibrinous Deposit. 


to contract and to granulate from the bottom, when the obliteration of the 
cavity of the tunica vaginalis necessarily results. If the tumour were of very 

large size, and the tunica vaginalis much 
thickened, hardened, and parchment-like, with 
adherent and laminated fibrine, castration might 
possibly be required. In the instance to which 
I have already i-eferrcd, and which is represented 
in Eig. fi t:?, this Avas rendered necessary in con¬ 
sequence of these conditions, and Avas success¬ 
fully done. 

Hasmatocele of the Spermatic Cord has 

been obserA cd by Pott, Curling, BoAA^man, and 
others; it is a rare disease, and usually occurs 
in the form of tumour of considerable mag¬ 
nitude, suddenly arising after a strain or some 
violent exertion, giA'ing rise to a rupture of a varicose spermatic vein. It 
commences in the inguinal canal, and tlicnco extends doAvnwards along the 
course of the cord, through the abdominal ring into the scrotum ; but it docs 
not surround or implicate the testis, Avhich can be felt free and movable at 
its loAvest part. On incising such a tumour as this, a quantity of blood, partly 
fluid and partly coagulated, has been found, sometimes contained in a cavity, 
occasioned by the laceration and separation of the tissues of the cord and 
scrotum. The most remarkable case of this kind on record is one related by 
BoAvman, in AA'hich the tumour, after existing for ten years, had attained so 
enormous a size, that it reached to the patella, and Avas so heaA’y as to 
require both hands and a considerable cflbrt to raise it from its bed. In 
this case, death appears to have resulted from decomposition of the contents of 
the tumour. 

Dim/nosis. —In its early stages, hmmatocele of the cord would run consider¬ 
able risk of being confounded Avith an inguinal hernia. The more diffused 
chanmter of the swelling, hoAvever, its regular feel, its semi-fluctuating sen¬ 
sation, and the impossibility of reduction, might enable the diagnosis to be 
.made (p. Oi")!), Vol. II.). Haematocele of the cord may ahvays bo distinguished 
from an accumulation of blood in th* tunica vaginalis, by the testicle not being 
implicated in the former case, but surrounded by the fluid in the latter 
instance. 

The Treatment of this disease must in the earlier stages be of a palliative 
kind ; consisting in rest, support of the tumour, and the application of evapo¬ 
rating lotions. Care should be taken not to incise it at this period, lest the 
loss of blood from the ruptured vein, after the evacution of the contents of the 
tumour, become uncontrollable. In one instance I have knoAvn fatal con¬ 
sequences from this cause to ensue in half an hour after making an incision 
into the tumour and turning out the coagula. When, however, the disease has 
reached a chronic stage, and is no longer increasing, it may be incised ; and, 
its coi^ents being turned out, the cavity may be allowed to suppurate and 
granulate. 

VARIOOOBXJD, 

Variie, or Enlargemf)}t of the Spmnatic Veins, is a disease that is commonly 
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met with from the age of puberty to about the thirtieth year, seldom com¬ 
mencing later than this. It usually occurs in feeble individuals having the, 
scrotum lax and pendulous ; and in some cases appears to have been brought 
on by venereal excesses. The spermatic veins, extending as they do from 
opposite the lumbar vertebrae to the plexhs pampiniformis, which constitutes 
the base of the pyramidal tumour formed by a fully developed varicocele, 
are necessarily subject to considerable outward pressure from the weight 
of so long a column of blood as that contained within them, to which they 
eventually yield, becoming much dilated and tortuous. The left spermatic 
veins are far more fi-cquently affected than the right; psurtly owing to their 
compression by feculent accumulations in the sigmoid flexure of the colon, and 
partly to the obstacle at the mouth, occasioned by their pouring their contents 
into the left renal vein, at right angles to the current of blood flowing thi^ough 
that vessel into the vena cava. The right spennatic veins arc rarely aflected ; 
and never, I believe, without those on the left side participating in the disease. 
In these cases of double varicocele, the left is almost invariably the more 
seriously affected ; but I have seen exceptions to this in one or two instances, 
ill which the veins on the right side formed the larger tumour. 

Symptoms.—T he symptoms of varic!ocole consist of a tumour of jiyramidal 
shape, having a knotted or knobbed feel, owing to the irregularly swollen and 
convoluted condition of the A^eins, with its base upon the testis and the apex 
stretching up to the external ring. The swelling increases when the patient 
stands up, if he take a deep inspiration, cough, or make any violent exertion. 
Its size varies from slight fulness of the A'cins to a large mass, several inches 
in circumference at the base. AVheii the patient lies down, it goes up to a 
certain extent, but immediately returns to its former magnitude when ho 
stands up again. It is attended by a sensation of weight and sometimes of 
pain, which is occasionally very acute, of a scA'cre, and neuralgic character, even 
in the scrotum, the groins, and the loins, more particularly when the tumour 
is unsupported. This pain is greatly increased on the patient walking or 
riding ; so much so, that in some cases he is almost debarred from taking 
necessary exercise, and is prevented from folloiving any active occupation. 
Debility of the generative organs, with a tendency to seminal emissions and 
much mental depression, frequently accompanies varicocele. The rupture qf 
a varicocele may occur from external- injury^ giving rise to an enormous 
extravasation of blood into the areolar tissue of the scrotum. Of this Pott 
relates a case. In one, I have known this to be attended with fatal conse¬ 
quences. A man who, to use his own expression, “ had been romping with 
his wife,” received a blow on a varicocele, when an enormous extravasation 
of blood rapidly formed in the scrotum and the cord, for which he was 
admitted into the Hospital. The tumour was incised, and, large masses of 
coagula having been turned out, the patient, in the absence of assistance, 
suddenly became faint and died of venous haemorrhage. The bleeding was 
found to have proceeded from a ruptured spermatic vein. 

Diagnosis. —The diagnosis of varicocele is always sufliciently easy ; its 
peculiar feel, its broad base and narrow apex, the manner in which it goes uj^ 
when the patient lies down, and returns again when he stands up, are sufficient 
to distinguish it from all other scrotal tumours. From inguinal hernia the 
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disease may be distinguished by attention to the test described at p. 6 C 0 , 
»VoL II. 

Treatment. —The treatment of raricoccle must be conducted reference 

to the severity of the symptoms occasioned by it, and to the extent of the 
disease. When, as is usually the case, it gives rise to but shght inconvenience, 
palliative treatment is ftilly sufficient * but if, as occasionally happens, the* 
disease be a source of very intense suffering, or tend to the induction of 
atrophy of the testis, or to generative debility, with much mental disquietude 
or hypochondriasis, then the Surgeon may feel disposed to endeavour to cure 
the varicocele radically. 

The PaJliativfi Treatment of varicocele resolves itself into means of various 
kinds, having for their object the support of the testis and the diminution of 
the length, and of the consequent pressure, of the column of blood. This is 
usually most conveniently done by supporting the scrotum in a well-made 
suspensory bandage ; or pressure may be made upon the part, as well as support 
given, by enclosing the testis in an clastic bag. In other cases, support may 
be afforded by ‘drawing the lower portion of the scrotum on the affected side 
through a ring made of soft metal, covered with leather, or better still, through 
a small vulcanised India-rubber ring, so as to shorten the cord. x\nd,with the 
same object, excision of the lower portion of the scrotum has been incommended; 
so that, by the contraction of the cicatrix, the testis may be pressed up against 
the ring, and the cord thus shortened. This plan, however, is somewhat 
severe ; and though it might be attended by temporary benefit, the advantage 
accruing is not likely to be very continuous. The pressure of the pad of a 
truss on the spermatic cord, as it issues from the external ring, will break 
the length of the column of blood in its veins, and may thus be of service 
in some cases, though many patients cannot bear the irksome pressure of the 
instrument. 

In addition to these mechanical means, the part may be braced by cold 
douching, sea-bathing, and the general strength improved by the administra¬ 
tion of iron. 

The Radical Cure of Varicocele consists in the obliteration of the 
enlarged veins by compressing and exciting inflammation in them, on the 
same principle that guides us in the management of varix in other situations.. 

The circumstances for which operation may be and luis been practised in 
this disease can be arranged in the following categories. 

1. When the existenee of a varicocele disqualifies the sufferer from admission 
into the public services, there is, in my opinion, a perfectly legitimate reason 
for op^ting. One of the cases in which I have effected a radical cure was 
that of a man in the prime of life, who, wishing to' enlist in the Marines, was 
refused solefy bn the ground of having a small varicocele. This I cured by 
operation, and the man afterwards entered the service. 

2 . In some eases, the presence of a varicocele of inordinate size causes 
a distressing sense of weight and pain in the loins and groins, and often 
inabiKlgr to stand or walk for any length of time. Here, when the patient 
Js in continual discomfort, or more or less prevented from pursuing his 
ordinary avocations—in fact, quite crippled—^it is perfectly justifiable to resort 
to operation. 
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3, "When afcroj^y of the testicle is a conseqnence of the pressure of the blood 
in the veins, an operation may be performed. 

4. Ca^s uncommonly occur where the pressure of the enlarged veins on 
the spermatic nerves produces repeated attacks pf spermatorrhoea. These cases 
are, however, more frequently met with out of hospitals, than in indmduals of 
the class who apply to such institutions for relief. In foot, yoimg men of the 
more highly educated classes are very subject to varicocele, especially those 
who habitually lead a sedentary and studious life, as, for instance, young 
clergymen and lawyers. In these persons, a peculiarly hypochondriacal state 
is brought on by the tendency of the mind to dwell on the condition of the 
genital organs, and the patient is constantly fidgeting about the local and 
tangible disease he observ^es in them. 

How should the radical cure of this condition be iiroduced ? To this 1 
would ansu'er—By exciting adhesive inflammation of the spermatic veins, 
through an application of the same principle which sets up that process in the 
veins of the lower extremity. There are several dificrent ways of doing this ; 
some arc very objectionable. The twisted suture, as applied to the*veins of the 
leg, induces too great irritation in the scrotum, and there its introduction is 
often followed by violent inflammation or sloughing, or by an opening, up of 
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the areolar tissue of the scrotum with mdema, and even purulent infiltration. 
It is better, I think, not to use this method here ; indeed T have twice, in the 
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practice of others, seen it followed by death. The plan I have adopted for 
some years is that suggested and practised by Vidal de Cassis, and is as follows. 
The vas deferens, readily dis¬ 
tinguished by its round cord-like 
feel, is first separated from the 
veins, and entrusted to an as¬ 
sistant ; next, an iron pin bored 
with a hole at each end (Fig. 

H43), is passed between the vas 
and the veins, and brought out 
at the point of perforation, the 
scrotum being first notched with 
a scalpel; then a silver wire, 
threaded on a needle so con¬ 
structed that the wire shall varicocele 
follow it without' catching (Pig. aad wire appUed. 

844), is passed in at the aper¬ 
ture of entry of the pin, and carried between the int^ument of the scrotum and 
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Fig. 84«.—Wire Twisted uul 
VebiH lloUed up. 
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the veins, the wire being brought out at the second puncture (Fig. 84S). Each 
end of the wire is now passed through the corresponding hole pf the pin, 
which is twisted round and round repeatedly, each turn causing the wire to be 
rolled around the pin, and so tightened, till the veins are firmly compressed 
between the pin behind and the loop of wire in front (Fig. 84C). By this 
means the scrotum is quite free and uncompressed, and there is no danger o4‘ 
exciting inflammation or oedema. The wire should be tightened from day to 
day, as it causes ulceration in the veins until it has completely cut through, 
which results, usually, in about a week or ton days. Meanwhile, there is 
much plastic matter thrown out around the veins ; this finally contracts and 
obliterates their channels. This method produces an effectual and permanent 
cure (Fig. 847). 



pig. 847.—VUlnl’s Operation : Ai)penmnee of XeecUc and Wire wlicn removed. 

Of late, I have been in the habit of employing a simpler method. I separate 
the vas defenans in the usual way, and then make a small incision, about half 
an inch long, in the ft’ont and back of the scrotum: afterwards I pass a needle 
united with silver wire, as before described, between the vas and the veins, 
bringing it out liehind; I then return the needle, but this time carrying 
it in front, between the veins and the skin ; and thus the veins are included 
in a loop of wire, without implicating the scrotum. The loop is then tightly 
twisted together, so as to constrict the enclosed vessels. This plan has a 
similar effect to that of the ivire and pin combined ; by repeated tightenings 
the wire gradually effects a passage by ulceration through the veins, which are 
obliterated by the same process. 

It has been objected to this and similar operations, that atrophy of the testis 
may take place, from its arterial branches being included together wth the 
veins ; but, as the spermatic artery runs near to the vas deferens, and is held 
out of the w'ay with that duct, it escapes, and the chance of that mischief is 
avoided. Nevertheless, atrophy of the testis may coexist, as tlio result of long- 
continued pressure of the blood in the vessels of tie gland before the perform¬ 
ance of the operation. 

TXJMptTBS OF THB5 MSTIB. 

All solid tumours of the testicle are classed together under the generic term 
of Sa<rooodb; and, when these are conjoined with fluid accumulations in the 
tunicii they are termed Sydro-sareooele. Sarcocele is usually 

dividiiirihto the Simple, the Sj^MUtir, the Tulerculom, the Cystic, and the 
MaVym^ } which, indeed, compdse so many distinct disease® of the testis, 
requiring iigjArate study. 

Simple Saroockle is a clslbmc -enlargement of the testis resulting from 
inflammatory mischief in the not arising from syphilis or deposit. of 

tqbercle. It is, in fact, chronic orchitis. Both the epididymis and the body 
of the gland are usually affected. The testicle feels hard, smooth, solid, 
-- though perhaps slightly elastic at points ; it is ovoid in shape, and usually 
about as laage as a duck’s egg. It is heavy and but sh’ghtly painful, and. 
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except in very old casc8, the peculiar scnsiition felt on squeezing a testicle is 
present. The coixl is usually somewhat thickened, and, as well as the groin, 
is the scat of pain of a dragging character. The tunica vaginalis occasionally 
contains serous fluid lying in front of and obscuring the testis, tonstituting 
the condition spoken of as hydro-sarcocele. The scrotum is always healthy, 
and one testicle only is usually affected. Occasionally simple chronic inflam¬ 
mation may slowly give rise to suppuration, and one or more abscesses may 
form, especially in strumous subjects. In these circumstances, a part of 
the indurated testicle softens and becomes prominent, the skin becomes red, 
shining and thinned, and adhesions form between it and the gland beneath. 
At last the al)scess bm*sts and a fistulous opening is left. Through this aperture 
a fungus (hernia testis, or benign fungus of the 
testicle) speedily protrudes, which grows sometimes 
slowly, sometimes rapidly, perhaps attaining a very 
considerable size (Fig. «18). As the fungus in- 
ci’eases, the organ appeal’s to atrophy, but in 
reality is drawn out of the scrotum and merges 
into the fungus. This fungus is not a new 
groAvth, but is a granular mass composed essen¬ 
tially of the tubuli testis and inflammatory i^i’o- 
dnets. It is in the Ibrm of a ]ialc reddish-yellow 
granular mass. If small and firm, it may bccoim; 
a A’ory chronic complaint ; but if large, rapidly 
gi’OAving, and loose-textured, it speedily destroys 
the secreting structure of the testis, leaving 
nothing in the scrotum but a thickened epididymis 
find a contracted and shrunken tunica albuginea. 

ft is, howcAor, surprising hoA\' long the functions of this organ Avill 
(!ontinue, though its tissue is in a great measure destroyed, and its 
structure traversed by suppurating iistuhu. Occasionally, instead of bursting’ 
and giving rise to fungus, the abscess may become surrounded by dense 
fibroid tissue and remain stationary, and this dense wall has been known to 
calcify. 

Simple chronic orchitis can usually be distinctly attributed to a blow, 
squeeze, or other injury hy which inflammation has been excited in the 
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organ. 

Stnicturo .—On making u section of a testicle affected with simple chronic 
inflammation, the tunica vaginalis ivill be found to bo more or less adherent, 
and perhaps separated from the tunica albuginea in parts by small col¬ 
lections of fluid. The tunica fdbuginea is thickened, often presenting on its 
external surface a series of firm, glistening layers. The septa of the testis 
are seen to be thickened, rendering the whole organ hard and firm, and giving 
it a bluish-grey appearance. In the midst of this, soft opai|ue yellow spots 
may be seen. These have been mistaken for tubercle, but are in reality 
masses of chronic inflammatoi-y products that have undergone fatty degenera¬ 
tion. The microscope shows that the chronic inflammation chiefly affects the 
intcrtubular fibrous tissue, but in many cases this is accompanied by catan’hal 
overgrowth of the epithelium. 

VOL. II. 3 Q 
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Prognosis .—Simple chronic orchitis usually terminates in recovery, hut the 
organ may bo left somewhat enlarged and indurated, or in other cases it may 
undergo atrophy as the inflammatory products become absorbed. 

Treatment. —Strapping and the administration of an alterative course of 
bichloride of mercury may be tried. If the organ do not diminish in size by 
these means, or if it be a source of much inconvenience to the patient, it 
must be removed. If accompanied by hydrocele the hydrocele must bo 
tapped, but on no account should injection of iodine be resorted to. If 
abscesses form, they must be opened. When a fungus has protruded through 
one of the fistulous apertures, means must be taken to repress or remove this, 
lest it go on to complete destruction of the testis. If it be of small size, the 
best plan will be to sprinkle it Avith red oxide of mercury, and to strap it 
tightly down with a piece of lint and strapping. If it be larger, it may be 
shaved off, and the cut surfiice then dressed AAdth the ointment of the red 
oxide of mercury ; care being taken during cicatrisation to repress the granu¬ 
lations beloAv the level of the surrounding integument by strapping and 
pressure. Syme has recommended that tlie pressure should be effected by 
the integument of the part; an elliptical incision being made round the fungus- 
and the edges of the opening in the skin through Avhich it protrudes pared 
away, the scrotal integuments are freely sepai*ated by dissection from their 
subjacent connexions, and brought together over the protruding mass and 
secured by sutures. This operation I have practised with success. Should the 
fungus be of very large size, so as to include within itself the whole or greater 
part of the structure of the testis, it may not be possible to save any of that 
organ ; and in these circumstances it is better to remoA'o the Avhole gland ; if 
left it could never be of any serAoce, and Avould continue slowly to suiApuratc. 

TunERCULAR Testicee, Scuoi'ueous Testicle, or Tubercular Sar- 
COCELE.—This disease, although occasionally met Avith in indiAuduals appa¬ 
rently strong and healthy, usually occurs in those of a feeble or cachectic 
constitution, most frequently in early manhood; and, although commonly 
associated with phthisis, may occur Avithout any evidence of tubercularisatiou 
in other organs. It is very common to find both glands affected, but the 
disease is usually more advanced in one than in the other. In some 
cases it arises apparently as a sequence of gonorrhoeal epididymitis, or 
there may be a history of some injuiy to the testicle. The disease 
almost invariably commences in the epididymis, either at the globus major 
or minor, Avhich becomes swollen, indurated, and slightly tender. As it 
progresses, it spreads upwards along the A'as deferens until it may reach the 
prostate and A'csiculge seminales, and forAvards through the corpus High- 
morianum into the body of the testis. In some rare cases, it is said to 
commence in the body of the gland. The progress of the disease is 
usually slow, but it may go on rapidly to almost complete destruction of the 
testis. In a Avell marked case the following conditions Avill be found. The 
testicle is moderately enlarged, but on examination this enlargement will be 
found to be chiefly in the epididymis, which can be felt as an irregular, craggy, 

, nodulated mass, half surrounding the body of the gland in the form of a 
crescent situated at its posterior aspect. In the hard mass, which often con¬ 
siderably exceeds the body of the gland in bulk, spots of softening may be 
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felt. • The gland itself may feel soft and natural, or a nodule or two may be 
felt in its substance. The affection is scarcely ever complicated by hydrocele, 
and in the earlier stages the scrotum is unaffected. The spermatic cord 
will usually present no general thickening, but the vas deferens is enlarged. 
Instead of feeling like a piece of whipcord between the fingere, it may be 
as large as a quill. If the disease have extended to 
the vesiculae seminales, these can be felt enlarged and 
hardened by introducing the finger into the rectum. 

There is little or no jiain, and on squeezing the gland 
the ordinary sensations will be perceived by the patient 
except in a’ "very advanced stage of the disease. As the 
disease adv’^anccs, one of the craggy nodules softens, and 
the skin becomes adherent over it. This process is 
accompanied by more acute inflammation, usually caus¬ 
ing marked increase of pain and tenderness. The 
adherent skin becomes red and shining, and finally 
gives way, and the tuberculous abscess discharges it¬ 
self, leaAung an unhcalthj' cavity yielding thin pus 
mixed Avith soft, shreddy Avhitish-yellow sloughs. In 
some faA'oui"able ctiscs the cavity may granulate and 
close completely, or leave merely a fistuk»us opening 
discharging small quantities of serous fluid. In most 
cases, however, the process of softening extends, other nodules bre.ak down, 
and a great part of the testicle may be destroyed. If an absc'oss should form 
in the body of the gland, a hernia or fungus testis may follow, as in simple 
chronic orchitis. Occasionally exuberant granulations may sproxAt out ft’om 
the region of the epididymis, closely reseraliling the true fungus testis. The 
general health suffers greatly, and at a comparatiA^ely early stage of the case 
tubercular disease of the lungs is almost certain to make its ai)pearancc. In 
the great majority of cases, the opposite testicle also becomes affected. Death 
Tisually results from the disease of the lungs, but it may occur from acute general 
tuberculosis Avith tubercular meningitis. Occfisionally the disease may extend 
to the urinary tract, and terminate fatally from tubercular disease of the kidneys. 

In some cases of phthisis, in which the testicles enlarge, and yet gi\'e but little 
trouble, the whole organ, both body and epididymis, may be found converted 
into a uniform soft cheesy mass. A specimen of txvo such testicles, from a 
patient Avho died from disease of the lungs, is in the Museum of UniAersity 
College. In cases of acute general tuberculosis, grey granulations haA^e been 
found in the testicles. 

Slrw-ture .—On making a section from befoi’o backwards through a tjqxical 
specimen of tubercular disease of the testicle, the folloAAung conditions Avill be 
found. The tunica vaginalis may be perfectly healthy, or may bo here and 
there adherent to the tunica albuginea. The tunica albuginea will be 
normal in appearance, except in the immediate neighborhood of a tubercular 
growth, where it will be thickened. That part of the body of the gland 
nearest the surface may be perfectly healthy in appearance; {here is no 
thickening of the septa, and the tubules can be teased out under Avater as in a 
healthy testicle. As Ave approach the coqnis Highmorianum, the gland 
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becomes studded with small hard nodules, not growing in the septa, but in the 
glandular substance of the testis. In their earliest stage these are merely hard 
semi-transparent granulations ; but they soon show signs of midergoing fatty 
degeneration in the centre, so that the majority have the appearance of small 
bodies about the size of a millet-seed, having a ycUow opaque centre, and a 
delicate greyish semi-transparent growing margin. Still nearer the corpus 
Ifighmorianum these yellow spots coalesce, and form a solid cheesy substance, 
continuous with a still larger mass of the same kind, which represents the 
epididymis, and half surrounds the body of the gland in the shape of a 
crescent. In this larger mass patches of softening are found forming the 
tubercular abscesses above described, and these may extend into the body of 
the gland. On making'transverse sections of the A'as deferens, its walls will 
be seen to be thickened, and its centre filled up with a yellow cheesy material. 
If the disease be flirther advanced, the Avhole gland may be converted into 
a single cheesy mass, in which softening may be taking place at various 
parts. 

'J''bo exact nature of the change that takes place in the production of the 
condition aboAe described, has given rise to much difference of opinion ; some 
antliors maintaining that tlie primary change consists in an overgTOWth of the 
epithelium of the tubnli seminiferi and epididymis, which afterwards undergoes 
fatty degeneration ; and others asserting that the jirimary growth takes place 
between the tubnli, and that the changes in the epithelium arc secondary. 

The accompanying drawing (Fig. 8r»0) represents a section of one of the 



Fig. 8r,0.—TulH»n nliir Testis, a. Tubnli seminiferi: h. Giunt cells (40 ttiiiiii.). 


small outlying nodules in the body of the gland, as described above. It will 
be seen that the change chiefly consists in an accmnulation of small round 
cells in a more or less perfect reticulate stroma between the tubules, sepa¬ 
rating them from each othei’. At the same time the walls of the tubules have 
undergone a change, Ix'ing infiltrated with cells in the same way as the sur- 
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rounding parts. The tubnles also arc choked with epithelium, which in some 
])avts of the same testicle was found to Ik; undergoing fatty degeneration. 
Towards the centre of the nodule the intcrtubnlar growth also becomes 
caseous. Scattered through the new growth arc many large masses of proto- 
]ilasm containing many nuclei, the so-called giant-cells. These are not con¬ 
stantly present in cases of tubercular testis. It is most probable, therefore, 
that the change commences in the lymphatic tissue in the walls of the ducts 
of the epididymis and between the tubnli seminiferi, and gi\e6 rise to 
secondary proliferation of the epithelium ; both the intertubular growth and 
the proliferated epithelium afterwards undergoing fatty degeneration, tmd 
forming cheesy masses. 

Prognosis .—The prognosis of tubercular disease of the testis is extremely 
bad. Treatment is of little if any avail, and the patient almost imiiriably 
dies sooner or later of disease of the lungs, from genenil acute tubercmlosis, or 
from extension of the disease to the bladder, prostate, and even, in rare cases, 
the kidneys. In some cases, however, afksr the abscesses have burst, the 
cavities may heal, and the testicle remain withered, but free from acti\e 
diseiise. 

Trealment .—The treatment of tubercular testis must be conducted on 
general principles ; alteratives, tonics, especially the iodide of iron, with cod- 
liver oil, and general hj'^gienic means calculated to improve the health, must 
1)0 steadily persevered in for sonre length of time. Local applications are ol‘ 
little a%’ail. The abscesses must be opened when they Ibrm, and some simple 
dressing applied. If iungus form, it is of little use to try to treat it by the 
methods l)efore described, as if the body of the testis be deeply infiltrated 
with tubercle, no good could result. If the gland give much trouble to the 
patient, and if there l)e at the same time no very marked constitutional 
affection, and the lungs be not in a state of very active disease, the operation 
))f castration is perfectly justifiable ; ajjihough in most cases it is at best only 
calculated to give the paitient temporary relief, as the disease usually extends 
along the A as deferens beyond the reach of the knife, and will continue to 
progress in the vesiculaj seminales and j^rostate, unless the patient succumb 
early from disease of the lungs. 

Syvhii-itic Ouchitis, SyrHiJJTio Saiicocei/K. —Syphilitic disease of the 
testicle appears under two forms, a simple inflammatory and a gummatous. 
The latter has frequently been confounded with tubercle, under the name of 
tuberculo-syphilitic sarcoccle. The error arose before the exact nature of 
the syphilitic gumma was understood. SjTphilitic orchitis of both forms may 
occur either as the result of inherited syphilis in infants or of acquired 
syphilis in adults. It is usually one of the later manifestations of the 
disease. 

The Simple Inflammatory Form, which has been accurately described by 
Virchow, consists essentially of a chronic inflammation of the connective tissue 
between the tubuli seminiferi. The disease may, uniformly affect the whole 
gland or be limited to localised patches. If the whole gland be affected, the 
organ slowly enlarges to perhaps more than double its natural size. 
enlargement will be found to aflect the body of the gland, the epididymis 
undergoing but little if any change ; in fact, it may be to a great extent con- 
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coaled by the thickening round it so as to be scarcely recognisable. The cord 
and vas deferens are unaffected. The body of the gland feels hard, almost 
cartilaginous, and the surface is smooth or perhaps slightly irregular. There 
is no pain, except a dragging sensation in the groin due to the increased weight 
of the testicle. There is little or no tenderness, and in the more advanced 
stages the peculiar sensation caused by squeezing a healthy testicle is absent. 
There is no tendency to softening or to the formation of abscess. The disease 
is almost always accompanied by hydrocele, but at the same time adhesions 
may exist at various parts between the tunica albuginea and the tunica vagi¬ 
nalis, dividing the fluid into two or more portions, or limiting it to a small 
part of the surface of the testicle. Most commonly only one testicle is 
affected, but both may be attacked. In the localised form the induration is 
limited to one or more portions of the gland, the remainder being soft and 
healthy. 

Structure .—On making a section from before backwards, the following 
appearances are found. If hydrocele exist, the tunica vaginalis will be opaque 
and thickened, and probably adherent at v arious points to the surface of the 
testicle. If no hydi’ocele be present, the tunica vaginalis may be uniformly 
adherent. The tunica albuginea will always be found greatly and irregularly 
thickened, and from it proceed opaque white dense fibroid processes into the 
substance of the gland. These may in extreme cases be so abundant that no 
healthy gland-substance can be seen between them ; in less severe wises, 
patches of healthy tubular substance are found at various parts of the organ. 
A process of cicatricial contraction taking place in these fibroid processes may 
lead to a dimpling of the siuface of the organ. The microscope shows that the 
change is due to an inflammatoiy small round-celled growth, which afterwards 
undergoes a development into a dense fibroid tissue, situated in the connective 
tissue between the tubuli seminiferi. The new growth separates, and presses 
on the tubules, and may lead to their ^destruction in largo areas, as the result 
of the pressure. 

The gmumatous form is an aggravation of that just described, and presents 

the same symptoms, with 
the addition of those 
caused by the ijrcseuce 
of the gummata. These 
fonn hard craggy no¬ 
dules on the suriacc of 
the gland, the iiTCgulari- 
ties so produced Ixiing 
much greater than those 
arising irom simple 
fibroid induration. The 



rig. 851.—Syi>liilitle Guininiita of the Testis, n, h. Gumniata eut acitMis; 
c. Section of Globus luiuur and Cord. 

charge externally j yet in rare cases they may do so. 


gummata have little ten¬ 
dency to soften, and dis- 


..Structure .—On making a section of a gland in this condi tion, more or less of the 


fibroid induration, above described, will always Ije found combined with thicken¬ 
ing of the tunics of the testicle. The gummata vary in size, from a split-poa to a 
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]iazel-nufc. They are of an opaque yellow colour, irregular in shape, and of 
dense leathery hardness. They may he tolerably sharply circumscribed to the 
naked eye, but are usually surrounded by a zone of fibrous induration of an 
opiique white colour. The microscope shows around them the same small- 
celled growth above described, situated between the tubules. Nearer the 
centre the tubules are found to be pressed upon and destroyed, and the cells 
of the new growth commence to undergo degeneration ; until, in the yellow 
part of the gumma, nothing but granular debris arc to l>e recognised. The 






gummata may be distinguished from tubercle by their greater toughness and 
more opaque yellow colour. Tubercle is rarely limited to the body of the 
testes ; gummata, on the other hand, rarely attect the epididymis. 

Prof/nosis .—If the disease be recognised and treated early, complete recovery 
may be confidently hojjed for ; althou^i relapses are of frequent occurrence. 
Jn the more advanced stages, the prognosis is not so hopeful, as, although 
under proper treatment the new growth may be absorbed, the gland will re¬ 
main shrunken, puckered, and indurated. This is but what would bo expected; 
as the tubuli seminiferi, as above stated, become more or less extensively 
destroyed by the pressure of the new growth in the later stages of the disease. 

The Treatment is that laid down in Chapter XXXVI. for constitutional 
syphilis. liocally, the hydrocele may be tapped (but on no account injected), 
and pressure may be applied, by strapping over some mercurial ointment. 

Diagnosis of the Simple, Tubercnlar, and Syphilitic Sarcoceles.—The 
diagnosis of these aftcctious is in some cases easy, in others very difficult. What¬ 
ever the form of disease may be, if it be complicated by hydrocele, this must first 
be tapped in order that the gland may be accurately examined. The hydrocele 
in these cases may not be translucent, as the tunica vaginalis is often thickened. 
It must be remembered that hydrocele is a very rare complication of cancer, 
or of cystic sarcoma; it is rare with tubercular sarcoccle; less rare with simple 
chronic orchitis, and very common with syphilitic disease. From hmmatoc^ 
and tumours, the diagnosis may be made by attention to the rules laid down 
on p. 974. It having been determined that the swelling is due to one of the 
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three above-mentioned causes, it remains to ascertain which it is. Tin's may¬ 
be done by attention to the following points. The cord is often thickened and 
tender in simple chronic orchitis ; in tubercular sarcocele, the vas deferens alone 
is affected, being frequently considerably enlarged ; in syphilis, the cord is 
lierfcctly healthy. In simple chronic orchitis, the epididymis may be swollen, 
but the chief enlargement is in the body; in tubcTOular disease, the eiudidymis 
is almost always the starting ]X)int of the disease, and is enlarged more than 
the body ; in syphilitic sarcocele, the body is first and almost exclusively affected. 
Jn chronic orchitis, the cnhirgcmcnt is usually uniform and smooth, and 
fluctuation is rarely present; in tubercular sarcocele, the enlarged ei)ididymis 
is craggy and nodular, and spots of softening may be felt ; in syphilitic sarco¬ 
cele, the body of the gland is greatly indurated, often nodulated, and soften¬ 
ing is very rare. The testicle is usually painful and tender in chronic 
orchitis ; in tubercular sarcocele it is sometimes tender, seldom iiainfnl; in 
syphilitic disease, it is almost invariably perfectly painless, and free from 
tendenicss. The constitutional condition of the patient should also be care¬ 
fully inquired into, (llironic orchitis usually arises as a sequence of injury, 
or perhaps gonorrluea, in patients possildy strumous, gouty, or rheumatic ; 
tubercular disease occurs almost always in cachectic subjects, with a tulxu-- 
cular history and a tendency to phthisis. 'I'hc lungs should therefore bo 
carefully examined. In syphilitic stircocele, the ordinary synq)toms of consti¬ 
tutional syphilis may be present, or a sjqihilitic history may be obtained. Jn 
tuljercular sarcocele, the vcsiculm seminales may be felt to be enlarged tln-ongh 
the rectum. 

('vsTic Diseasis of TiiK Testis, Oil (Ivstk; SA11C03LV OF THE Testis, oh 
Cystic 8aiicoceee.—I n this disease the testis becomes enlarged, indurated, of 
a yellowish-white and opaque appearance, and studded with a multitude of 
cysts, that vary in size from a pin’s head to a cherry, containing clear amber- 

coloured or brownish fluid (Fig. 853). The disease 
may run a simple or a malignant course. I'he enlarged 
testicle may roach a very great size, without showing 
any signs of general malignancy. In the simpler forms, 
the disease somewhat resembles the adeno-sarcoma of 
the mamma. The new growth is found to be composed 
of a stroma, consistifig of various modifications of con¬ 
nective tissue in all stages of growth, in the midst of 
which arc spaces lined with epithelium. The stroma 
shows great irregularity of structure. In the same 
specimen may be found fibroid tissue, cartilage, myxoma- 
tissue, spindle-celled and round-celled sarcoma-tissue. 
Paget has found the cartilage to be an-anged in beaded 
branching linos, resembling the course and shape of 
the lymphatic vessels, and has shown that it actually 
lies within them. The epithelial spaces are irregular 
in shape and size. It is difficult to say whether they 
represent the remains of tubuli seminiferi or not. The 
cysts ai’e formed by dilatation of these spaces, and are lined by a squarish 
epithelium. Intracystic growths may be found, as in the mamma, projecting 
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into the cysts. The disease may assume a mah'i^uant form, either by pro- 
pa.{^tiiig itself in the internal organs like a sarcoma; or, according to Rind- 
iieisch, actual cancerous transformation may take place, the stroma assuming 
the form of a cancer-stroma, and the epithelium of the spaces assuming the 
active growth of the cells of a true carcinoma. According to Ciuding, cystic 
disease of the testicle is the result of morbid changes in the ducts of the reto 
testis. 

Diaijnosis .—^This alfection has been carefully studied by Sir A. Cooper; 
who, with great justice, adverts to the difficulty of distinguishing it from 
other diseases of this organ, more especially from hfidrorelv. The points to be 
^'Specially attended to in distinguishing the cystic sarcocele, are its want of 
transluceucy, the more globulai-shape of the organ, its weight, and the enlarged 
and varicose state of the veins of the cord. If there be any doubt, an explora¬ 
tory puncture will resolve this, and should always be practised. 

Treatmeid .—( ^stic sarcocele requires rcmo\ al of the diseased organ. 

Cysts contaming Coloured Matters.—Occasionally, cystic tumours of 
the testicle arc met with, in which the substance of the organ is atrophied or 
absorbed, and its place occupied by one or more large thin-walled sacctili con¬ 
taining fluids of diflcrent coloui’s and consistence, dark or fatty. One of the 
most reimirkable oi‘ these anomalous tumours of the testis that J have seen was 
under the care of my colleague iMarshall, at the hospital. The diseased organ, 
which was about the size of an ostrich’s egg, and felt partly solid and partly 
fluid, was found after rcmo\'al to be comjwsed of a large cyst filled with an 
oily fluid, like melted Imtter, wliich solidified on cooling. After removal 
Marshall found that the sac contained some fu;tal dehriis, and was doubtless of 
an embryonic character. The patient, who was about thirty years of age, had 
been affecited with the tumour from early infancy. 

Eucltoudroma of the Testicle.—Cartilage, as before stated, is almost always 
present in the cystic sai'coma of the testis. It may, however, appeal' alone, 
deposited in larger or smaller nodule.s, or infiltrating the gland. It usually 
commences in the body, but may invade the epididymis ; but, according to 
Cornil and Rang ier, whenever it reaches any considerable size it is no longer 
purely cartilaginous, but is mixed with sarcoma-tissue and complicated witli 
cysts, so that both clinically and pathologically it merges into the disease just 
described as cystic sarcoma. 

MalkiInant SARdocKiiE, or Chancer of the Testku.e, not unfrequcntly 
occurs, and almost invariably assumes the enccphaloid character. It is iiulecd 
a question whether any other form of cancer ever occurs in the testicle. Il’'alshe 
agrees with most observers in doubting the existence of the other varieties of 
maligmmt disease in this organ. 

Characters .—Cancer of the testicle most commonly occurs, in the first instance 
in the body of that organ, rarely affecting the epididymis primarily. The 
ordinary characters of enccphaloid are always well marked in this affection ; 
and the tumour eventually becomes softened down, pulpy, and fungous. Inter¬ 
mixed with the encephaloid arc commonly found masses of a bright-yellow 
colour, which have sometimes been regarded as tuberculous, but, I bcliev-«p* 
erroneously so ; for, in those instances in which I have had an opportunity of 
examining them, I have found them to consist, as in the simple sarcocele, of 
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plastic matter that was undergoing fatty degeneration. A malignant testicle 
may rapidly attain a very considerable magnitude, Ixjcoming as large as a 
cocoa-nut in a few weeks or months. When of this size it is, of course, 
abundantly supplied by blood-vessels ; consequently the spermatic artery and 
accompanying veins will be found a good deal dilated. The lymphatic glands 
ill the neighbourhood speedily become enlarged, those in the iliac fossa espe¬ 
cially, as may be ascertained by deep pressure in the flank. The inguinal 
glands do not in general become aflected, until the skin has become implicated 
by the progress of the disease. It is then also that the cancerous cachexy 
rapidly develops itself. 

The Si/mptoms of encephaloid of the testicle are usually somewhat obscure in 
the early stages, although they become clearly and distinctly developed as the 
disease progi-esses. The patient first begins to complain of some degree of 
dragging pain and weight in one of the testes, which on examination will Ixi 
found to bo indurated and enlarged, though preserving its normal shape. The 
enlargement continues until the testicle attains about the size and shape of a 
duck’s egg, being somewhat tense and elastic, 1 >ut smooth and heavy. As it 
increases in size, which it usually does with rapidity, it becomes rounded and 
somewhat doiighy or pulpy in feel in parts, where, indeed, it may almost be 
semi-fluctuating, though in others it continues hard and knobbed. This altera¬ 
tion in feel is partly duo to softening of the substance of the tumour, and 
partly to its making its way through the tunica albuginea. The scrotum is 
much distended, reddened, and puiplish, and becomes covered by a network of 
tortuous veins ; the cord may become somewhat enlarged, hai’d, and knotty. 
As the disease advances, the scrotum becomes adherent at some of the softened 
parts, ulceration takes place, and a fungus projects, which presents all the 
characteristic signs of fungus hicmatodes ; it does not commonly hapj)on, how¬ 
ever, that the disease is alloAved to go so far as this before removal. The pain 
is not vciy severe at first, but after a time assumes a lancinating character, 
extending up the cord and into the loins. Secondary infection of the system 
takes place through the medium of the lumbar glands in which the absorbents 
of the testis terminate. In cancer of the scrotum, just as in the same disease 
of the penis, the inguinal glands become secondarily affected. 

Treatmmt .—The only treatment of any avail in encephaloid of the testicle, is 
the removal of the diseased organ. This operation is not performed so much Avith 
the view of curing the patient of his disease, which Avill probably retuni in the 
iliac glands or in some internal organ, as of aflbrding temporary relief from the 
suffering and incumbrance of the enlarged testicle. It is therefore an operation 
of expediency, and should only be done in those cases in which the disease is 
limited to the testicle, the cord being free and the lumbai’ glands not involved; 
so that, if recurrence take place, it may not be a very speedy one. 

An. TTttdesoended Testis may become the seat of structural disease, just 
as it may be affected by inflammation. The combination of malposition of 
the organ and structural disease is necessarily rare. But its possible occur¬ 
rence must be borne in mind by the Surgeon, as it may lead to the necessity 
..of an operation for the removd of the diseased mass from the inguinal canal. 
Cases of thiS kind are recorded by Storks and J. M. Arnott. The tumom: in 
the first case Avas as large as a cocoa-nut; in the sec'ond as a man’s fist. Both 
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were medullary. The operation consists in exposiii};; the tumour by a free 
incision—if necessary, carried tlnough the tendon of the external oblique- 
opening the tunica vaginalis, enucleating the mass, and tying with care the 
shortened spermatic cord, which would probably be the most difficult part of 
the operation. The possible co-existence of a congenital hernia must bo 
]-emembcred. But it is remarkable that peritonitis does not appear to be the 
chief danger of this operation. In neither of the cases above referred to did it 
(Xjcur, the patient dying of crysipehis in Arnott’s case ; of recurrent cancer, a 
year after the operation, in that of Storks.* 

OPEBATION OF CASTBATION. 

This operation may Ijc required for the various non-maliguant affections of 
the testicle that have resisted ordinary constitutional and local treatment, and 
have become sources of gi’eat annoyance and discomfort to the patient; in the 
early forms of malignant disease, also, it maybe advant^eously pnuitised. The 
ojKjration may be performed in the following way. The patient, having had 
the pubes shaved, should lie upon his back with the legs and thighs hanging 
over the end of the table. The Surgeon should then take his stand in front of 
the patient betueen his legs, and, grasi)ing the tumour at its posterior part 
with his left hand, make the scrotum in front of it tense. If the mass to be 
remoA'cd be of small size, he makes a longitudinal incision over its anterior 
surface ; if of huge size, a double elliptical incision, enclosing a portion of the 
scrotum. The incision should commence opposite to the external nbd(»minal 
ring, and be earned rapidly down to the lower part of the scrotum. By a few 
touches with a broad-bladed scalpel or bistoury, whilst the skin is kci)t ujxui 
the stretch, the tumour is now separated from its scrotal attachmeiits, and 
merely loft connected by the cord, which must then be divided. In some cases, 
it will be found advantageous to expose and divide the cord in the first instance, 
before dissecting out the tumour fi-om the scrotiun, as in this way a better 
command over it is obtained. , 

The Division of the Cord constitutes the uiost important part of the opera¬ 
tion, whether this be done first or last; as, unless care be taken, the cord may 
be retracted through the abdominal ring into the inguinal canal, where it is 
extremely difficult to follow it, and where the cut stump may bleed very freely, 
pouring out the blood into its own areolar tissue so as to swell up rapidly, 
forming a large thrombus, and, if not jjroperly secured, giving rise to extensive 
and even fatal infiltration into and between the muscles of the part and into 
the fiunk. This accident is prevented by tying a piece of tape tightly round 
the cord above the part to be cut, and giving this into the charge of an 
assistant (Fig. 854 ). The arteries of the cord may then tied separately. 
A better and safer plan than this, however, and one which I now invariably 
adopt, is to ligature the cord as a whole. This is done by passing a piece 
of strong whipcord under the cord, and tying the whole of this structure very 
tightly before dividing it. In this w'ay haemorrhage is most cffectuaiJy 
restrained ; and the ligature separates about the eighth day. It is worthy 

* I would refer those who wish for furtlier infonaatioii on this# subject to Curling'* excellent work on tho 
Teetis. 
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rcmavk, that the inclusion of the whole cord in the ligature gives rise to no 
after-pain of any conBe(iucnce. Sutures are seldom required, the edges coming 

into apposition of themselves; the 
wound must be lightly dressed, and 
allowed to heal by gra.nulation, bag¬ 
ging in the lower part being pre¬ 
vented during the after-treatment. 

In cancer of the testicle, it is of 
great consequence to divide the cord 
as high up as possible, for obvious 
reasons. It will not, however, be 
safe to do tliis opposite the abdo¬ 
minal ring in the Avay that has just 
l)ecu dcscrilied, as there Avould not 
be sufficient space for the assistant 
to hold the cord above the part to 
be divided. In cases of this kind, 
J have found it a good practice to 
expose the cord by dissection uj) to 
the abdomimd ring ; then to draw it 
well down, and to include the whole 
in a strong whipcord ligature, tied 
round it as tightly as possilde. Tlie section is then made a (piarter of an inch 
below' this, and the operation is completed as usual; the cut stum]> of the cord 
may retrsict into the inguinal canal, but cannot bleed if properly tied, and will 
always bo under command by drawing ujwn the whipcord. This plan of tying 
the cord en maasr was at one time generally adopted in all cases of castration, 
but is not now commonly employed. The objection to it is, that by comia'css- 
ing the spermatic nerves with the ligature the after-pain is increased; but this 
certainly does not always hapiien, for, in the instances in which 1 have done 
it, but little pain w'as complained of; and the practice in malignant disease oi' 
the testicle has the advantage of enabling the Surgeon to divide the cord at a 
higher point than he otherwise could ; which'advantage is still further increased 
by the jjarts Avithin and beloAV tlie ligature sloughing aAA'ay, and thus eA'entually 
oari-ying the section to a level Avith the point tied. 

There is one danger that may occur in castration in young children. It 
is that in young subjects tlie pi'ocessus vaginalis testis may not be obliterated, 
and that thus the peritoneum may be opened up into the wound on dividing 
the cord. In one case T have known this condition to lead to fatal peritonitis. 


iMtf. of tlic* Cord in Cjistratitm. 


QENERAX. PIAaNOSIS OF SCBOTAL TUMOURS, 

The diagnosis of scrotal tumours is not only of considerable importance, but 
is often attended AA'ith vciy great difficulty: the more so, as they are frequently 
associated Avith one another, so that much tact and care are required to dis¬ 
criminate their true nature. Thus it is not uncommon to find a hydrocele 
and a hernia; a hydrocele and a varicocele; or these affections co-existing 
Avith a solid tumour of the testicle. In other cases, again, as in the annexed 
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fif^iire (855), au cncephaloid tiimoui' may co-exist with a liydrocole of the tunica 
vaf{inalis, aud with an encysted hydrocele of the coni. 

Tumours of the scrotum may, in a diagnostic iwint of view, l)e divided into 
two distinct classes ;—1, the lleducible ; and 2, the Irroducihie. 

1. REDUCiiUiE TvMOirKS.—These are Hernia, 

Congenital Hydrocele, Ditfiise Hydrocele of the 
cord, and Varicocele ; in all of Avhich the swell¬ 
ing can Im) made to disappear more or less com¬ 
pletely by pressure aud by the patient lying- 
down ; reappearing on the removal of the pres¬ 
sure, or on his assuming the erect posture. The 
mode ill Avhich the tumour disappears, tends 
greatly to establish its diagnosis ; though the 
general character of the swelling, and the history 
of the case, afford imjiortant ci»llateral evidence 
on this point. 

a. In Hernia there are the ordinary signs of 
this affection, such as impulse on coughing, I'tc. 

On reducing the tumour, it will be found that 
its return into the abdomen is accompanied by a 
gurgling noise, and l>y the sudden slip njmards of evidently a solid body. In 
the other reducible tumours, the diminution and eventual disappearance under 
pressure are more gmdual, and there is no reduction of the mass as a whole. 

b. The gradual s(pieczing out of the contents of a Congenital Hydrocele, 
together with its trunslucency, and the early age at uhich it oemirs, will 
establish its true character. 

r. In the Hiffase Hydrocele of the Cord, there is an uniform semi- 
fluctuating swelling in and near the ring ; in wdiich, however, there is no 
gurgling, &c., no comj)lete aud sudden disappearance as in hernia. It is 
also less defined, and has a less distinct imjmlse on coughing. 

d. Varicocele may always be distinguished by its pyramidal shape, and its 
knotted, soft, and im\gular feel. After lieing reduced when tht? patient lies 
down, it will, when he stands up, fill agaiji, even though the Surgeon compress 
the external ring with his fingers. This sign, which distinguishes it from a 
hernia, occurs also in congenital hydrocele ; ft-om which, however, the varico¬ 
cele may be distinguished by the absence of trunslucency, the want of fluctua¬ 
tion, and the general feel of the tumour. 

if. lunKOUCiBEE ScKOTAi. Tcjiioims are of various kinds ; such as fJmeutal 
Hernia, Hydrocele, Hmmatocele, the various forms of Sarcocele, and Cancer 
of the Testicle. These tumours, though presenting certain charactei-s in cfmi- 
mon, yet differ somewhat in the predominance of particular signs. Thus, the 
shape of the tumour is usually pyriform in hydrocele, globular iu li®ma- 
tocele, and oval in sarcocele ; though this is subject to much variation. The 
weight is least in hydrocele and greatest in sarcocele, proportionately to the 
size of the tnmoim. The characters of the surface jwesent considerable 4if- 
ferences, being smooth and tense in hydrocele and hicmatocele ; often 
regular, htird, or knotted in the other varieties. The rapidity of the formation 
of the tumour is greatest in haematocele. 
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a. Irreducible Scrotal Seruia may be recognised by its irregular feel, by 
its impulse on coughing, by its occupation of the canal, and by the testicle 
being distinctly perceptible below it. 

b. Hydrocele of the Tuxiica Vagmalie'is always recognisable by its trans- 
lucency ; and the amount of opacity conjoined with this will enable the 
Surgeon to distinguish the degree of enlargement of the testis, and hou' far 
there is a sarcocclc conjoined with it. 

c. In Hsematocele the tumour is of sudden or rapid formation, somewhat 
globular, opaque, but not very heavy or hard, and smooth upon the surface. 

(1. In Saroocele generally the tumour is heavy for its size, frequently 
globular or irregular in shape, sometimes knobbed, and usually attended by a 
good deal of dragging pain in the groin, and frequently by some enlargement 
of the cord. 

In these three forms of scrotal tumour, ^^z., hydrocele, htumatocele, and 
sarcocele, the diagnosis can always bo made at once from hernia, by the 
Surgeon feeling the cord free above the tumour. 

Tlie point of most importance in the diagnosis of sarcocele is to distinguish 
the malignant from the non-malignant varieties. In the malignant the 
rapidity of the growth, the softness and the elasticity of the tumour, the im¬ 
plication of one testis only, and the early enlargement of the cord, with its 
indurated and knobbed condition, arc important signs ; especially if the disease 
occur in young men. In a more advanced condition, the softening of the 
swelling at parts with a tuberous condition of the rest, and the occurrence of 
fungus with speedy constitutional cacihexy, will point to the malignant nature 
of the tumour. In cases of much doubt and difficulty an exploratory puncture 
may be made, when the contents of the groove in the needle or of the fine 
cannula will probably determine the character of the growth. In more than 
one instance, in which there was much obscurity, I have seen the ttue nature 
of the disease cleared up in this Avay. 

SPBSRMATOBBHCBA AND IMPOTENCE. 

Various forms of debility, of loss of power, or of irregularity of action in the 
generative organs of the male, are confounded together under the terms 
Spermatorrhoea and Impotence. These conditions require a more careful 
consideration on the j)art of the educated Surgeon than they have hitherto 
received, as their existence is a source of the deepest mental depression and 
distress to the sufferer. They are certainly one cause of conjugal unhappiness, 
leading perhaps to infidelity on the part of the wife, and occasionally even to 
suicide of the husband. These affections, Avhich arc of extreme frequency 
amongst all classes of the community, haA'ing scarcely as yet receh'ed that 
attention on the part of the profession generally that their iiqpqrtance deserves, 
the unfortunate sufferers from them are too often driven into the hands of 
those pestilent quacks who fiourish in the metropolis, and infest almost every 
toAvn in the country, by whom they ate not uiifrequently ruined in health as 
Av<fil as in purse. 

*^’The Melaaoliolia that accompanies these conditions, is one of their 

more frtriking characteristics. The patient is ^guid in manner, depressed in 
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spirits, his countenance is pale and hapf^ard, eye dull, expression listless, and 
devoid of all ener^jy. He takes no interest in the ordinary aftaii’s of life, his 
whole thoughts are coneentrated on his own condition, and he feels himself 
degraded as being unfit for that duty which is alike the first and the lowest of 
man. This state of mind is commonly the result of some local imtation or 
disease, re-acting on a morbidly sensitive nervous system ; and on examination, 
the Surgeon nill commonly find some local condition that has been the start¬ 
ing point of the mental malady. Balanitis, jihimosis, or varicocele in the male ; 
uterine or ovarian irritation, congestion, or disease in the female, are the 
common occasioning cgnscs. But the most fi-eqnont direct exciting cause is 
undoubtedly that pernicious and disgusting habit alike destructive of bodily 
vigour and of mental power, Avliich, heedlessly contracted in youth, lays the 
fomidation for an ettctc and impotent manhood, and for premature senility 
in the one sex, and entiiils hysteria, in its most aggravated and intractjible 
fonns on the other. 

We may recognise at least three distinct varieties of generative debility 
in the male, of Avhom 1 alone speak, Avhich may in some cases amount to actual 
impotence: 3. True Spermatorrhoea, or Seminal Flux; Spjismodic Sper¬ 
matorrhoea, or Spermaspasmos ; and, tl, that arising fi‘om Want of Seminal 
Secretion, or Asperma. 

1 . Tiutk SrEUMAToHRHffiA, or Skaiixai. Fnux, is chiefly met Avith in young 
men usually from the ages of cightecai to tliirty. It is commonly the conse- 
(luence of that hideous sin, engeudered by A’icc, and practised in solitude, 
AA'hich alike emasculates the body, enfeebles the mind, and degrades the moral 
nature of its perpetrator, or of debility of the generatiA'o organs induced by 
gonorrhoea, or of the continued struggle to ]-e[)ress the natural sexual desires 
by a liic of ibreed or unaA oidable continence. In this form of the disease 
there is -a mixture oi’ im’tability and t>f debility. The generatiA-e organs arc 
excited by slight emotional causes, or by trivial and ordinary jdiysical stimuli 
—a thought, a look, a Avord, the moA’cment of a carriage, the ettbrt of strain¬ 
ing at stool, Avill excite the secretion of the testes, Avhich the debilitated state 
of the parts alloAVS to escape Avith a feeble ejaculatcu-y effort, or in a kind of 
leakage of a few drops from the urethra. In the slighter cases, mid in the 
earlier stages of the malady, those emissions take jdace but occasionally—three 
or four times a week, chiefly in the morning, in the mid state between waking 
and sleeping, and are preceded by an erection. In the more advanced stages, 
the emissions occur once or oftener in the tAventy-four hours without an 
erection ; the semen at last, when discharged, flowing back into the neck of 
the bladder, cscajiing with each discharge of the urine, or being squeezed out 
after defecation. The patient’s physical and mental state becomes seriously 
implicated in these more advanced cases of true spermatorrhoea. His counte¬ 
nance is pallid, inasmic, and sallow ; his features are draAvn, their expression 
48 listless ; his eyes lifeless ; his spirits depressed, often to the lowest depths 
of despondency and despair. Connection is impractit^able, as the discharge of 
semen takes place either before erection occurs, or Avithout its occurrence. 

Diagnosis .—This form of spermatorrhoea is apt to be confounded witti 
prostatorrJicea, (p. 870, vol. II.) ; but the diagnosis may alivays be effected^ 
a microscopical examination <4 the discharge. 
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An occasional involuntary emission is not true spermatorrhoea. It is 
common to young men of an ardent and excitable temperament, and is often 
the occasion of much groundless alarm. It occurs at that period of life Avhen 
the generative power and sexual feeling are at their highest point of develop¬ 
ment. It is simply the result of a hypersecretion of the testes and overflow 
of the semen. For its repression, moral advice and medicinal agents are 
equally unnecessary and unavailing. For it, early and congenial marriage is 
the only remedy. Unless this be adopted, Natitre will assort herself—she is 
indifferent to social considerations—she will enforce her rights in spite of all 
restraint. “ Naturam expellas furca ; tamen usque rccurret,” 

Treatment .—The curative treatment should consist in gi^■ing tone to, and 
in lessening the irritability of, the genito-iu’inary organs. In these cases it 
becomes necessary to maintain and improve the tone of the system by remedies 
calculated to remove the anfemiaand to stimulate the nervous energies. With 
this view, the preparation of iron, phosphorus, nux vomica, and cantharides 
will be found the most eftectivc. The syrup of the phosphate of iron and 
stiychnine, or the tinctnre of the pcrchloride of iron, in combination with 
those of nux vomica and cantharides, will be found of the greatest service. 
Hut under any form of treatment the cure will be slow, and long-continued 
perseverance in the u.se of remedies, local and constitutional, is imperatively 
necessary. In addition to these means the cold hip-bath should be assiduously 
employed. This the patient should use every night and morning ; I'emaining' 
in it, at first, for about three minutes, but gradually increasing the time of 
immersion to ten or fifteen. The patient must sleep on a hard mattress, be 
lightly covered, and eat no supper. Some satisfactory mental occupation 
should also be provided, or travelling if possible. In some cases the cold 
shower-bath appears to give more tone, and then should be preferred. '^I’hese 
means, useful as jidjuncts, will not, however, cure the patient. For this pur¬ 
pose, the local iiTitability must be removed by the ap2dication of the nitrate of 
silver to thc'i>rostatic and bulbous portions of the urethra. It will usually bo 
found that there is a good deal of tenderness in these situations, felt on pressing^ 
u])on the perinmum, or on passing an instrument into the urethra, when, as 
the point enters the bidb, the patient will sutter much pain. The continu¬ 
ance of this irritation certainly keeps up the seminal emissions, and thus 
maintains the debility of the genital organs, and the nervous irritability, that 
are so characteristic of these cases. It may most effectually be remedied by 
the application of the nitrate of silver, as originally recommended by Lallc- 
mand ; and, if this be done in a proper manner, a cure will usually be accom- 



^ Fig. S;iC.—S.vringe-catliet^r for applying CoUKtio to tlie Urethra. 

piislied. Fot many years past I have employed, with much advantage in such 
cases, the instrument here figured (Fig. 856). It consists of a silver catheter,. 
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having about a dozen minute apertures near the end. In the interior is con¬ 
tained a slender piece of sponge, about two inches long, fixed to the expanded 
end of a firm stylet that moves within the catheter. The instrument is charged 
by filling the sponge with some solution of nitrate of silver by withdrawing 
the stylet. It may then be well oiled ; and, being passed down to the spot 
to lie cauterised, the solution is forced out of the aperture by pushing doAvn 
the rod, which compresses the sponge. I have found this syringe-catheter far 
safer and more manageable than Ijallemand’s or any other jtorU-causftiqws that 
act by protruding a spoon or sponge, which is apt to be grasped by the spas¬ 
modic action of the muscles of the part, often being returned with difficulty 
into the shaft, and not without risk of lacerating the mucous membrane. I 
generally use a solution of the strength of 5j of the nitrate to an ounce of 
water ; though sometimes only a half or a third of this strength can be borne. 
The application usually occasions a good deal of irritation for a time, some¬ 
times even a mueo-purulent discharge, and can only be repeated at intervals 
of from ten days to a fortnight. Any imdue amount of irritation, particularly 
after application, must be subdued by ordinary antiphlogistic treatment. 
After the nitrate of silver has been used two or three times, the treatment may 
be advantageously continued by passing twice a week a similar instmment 
charged with tannate of glycerine. This acts as an admirable astringent, and 
suits many people better than the nitrate. 

2. Spasmouic SPERMATOKUircEA, or Speiimaspasmos, more frequently occurs 
between the ages of twenty-five and forty. It is frequently predisposed to 
by residence in a warm climate, or by the existence of some disease about the 
generative organs ; such as stricture, A’aricocele, neuralgia testis, itc. In these 
cases there is not, properly speaking, a seminal flux ; but complete connection 
cannot be effected, as erection and ejaculation are either simultaneous acts, 
or the erection partially subsides before the emission takes place. This form 
of generative debility is often as much dependent on mental or nioml as on 
purely physical causes. 

Treatment .—This is a condition of imtability rather than of debility. It 
often occurs in strong and otherwise healthy men, accustomed to field-sports 
and out-of-door exercises. There is no evidence of anmrnia or ©f debility of 
any kind. Hence tonics are not necessary ; nor, indeed, would they be in any 
way useful. 

The remedy most to be relied upon is the bromide of potassium in doses of 
20 to 80 grains, with local cold bathing, and, perhajis, when there is urethral 
irritation, blisters to the perinmum and along the penis, with belladonna to 
the interior of the urethra. In addition to these means, it is of the first 
importance to enjoin moderation in food and drink, and above all, avoidance 
of alcoholic stimuli; for, in many of these cases, it will be found that abdo¬ 
minal plethora co-exists, and exercises an injurious influence. 

8. Impotexcb arising from absence of all sexual desire or power, or from 
premature decay of that power, is po^ unfrequently met Avith, and often in 
individuals who are otherwise stroi^ and healthy; sometimes, indeed, m 
those characterised by great muscular power, and much given to athletijj_ 
exercises. This want of sexual desire may be looked upon in many instances 
as a natural deficiency in the organisation of the individual, for AA’hich medical 



978 DISEASES OF THE TESTIS AND JIORD. 

or surgical treatment can do little. In other cases it arises from exhaustion of 
the nerv'ous system by habitual physical or mental exertion, by excessive sexual 
indulgence, over-training, or study, carried to too great and injurious a degree. 
Complete absence of seminal secretion— Asperma —except in cases of atrophy 
or absence of the testes, must be especially rare. In a patient of mine who died 
at 54 years of age, and who, according to his own and his wife’s account, had 
l>een completely impotent for the twenty-four preceding years, spermatozoa 
in considerable quantities were after death found in the testes, which were 
c:arefully examined with the view of ascertaining whether they ever secreted 
semen. 

Sterility in the male is a condition that has attracted some amount of 
attention of late years. It is, of course, not unfrequently connected with, and 
probably dependent on, the same conditions that give rise to the various forms 
of sexual debility that have just been described. But it may occur inde¬ 
pendently of any of these states, in individuals, indeed, who arc possessed of 
a very considerable amount of sexual desire and \'igour. It would appear to be 
due to some morbid condition of the seminal fluid, in consequence of which the 
spermatozoa are either absent, or are possessed of insufficient A'itality to effect 
impregnation. The causes of this condition are very obscure ; but qver- 
indulgencc in sexual intercourse appears to be amongst the most frequent. 
It would seem as if each individual were endowed with a certain given amount 
of jirocreativc power, which, if early exhausted, or habitually wasted in indis¬ 
criminate intercourse, cannot be restored. Hence, polygamists in the East, or 
their Western congeners, do not propagate, as a rule, more than the average 
number of children. Amongst organic' causes of this state, chronic epi¬ 
didymitis appears to bo the most frequent (p. 943). The only Treahnent that 
can be adopted with any prospect of success, is in the one case prolonged 
avoidance of sexual excitement, and in the other the removal of local disease 
existing in the urethra or testis, such as stricture, or thickening or condensa¬ 
tion of structure, by the long-continued use of absorbent remedies on general 
principles. Tonics arc valueless in such cases. 

In conclusion I need scai’ccly say that, in the treatment of that general 
melancholia Ur h}q)ochondriasis that accompanies these various affections, 
much good may be effected by means that directly influence the spirits and 
the mental condition of the patient. He should be encouraged to traA el, to 
occupy himself with healthy ont-door pursuits and amusements, to take 
regular exercise, to avoid all enen ating habits; and, above all, his mind 
should be cheered by the hope of eventual cure. Should there l>e any.local 
disease, such as balanitis, phimosis, or varicocele, that should be subjected 
to treatment or operation. 
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CHAPTER LXXV. 


T)ISExiBP:S OF THE FEMALE GENITAL OIIGANS. 

Some of the more important surgical affections of these organs, such as vagino¬ 
vesical and recto-vaginal fistute, hicerated porinajum, &c., liave already l)een 
discussed. The remaining affections, implicating the Vagina, the Uterus, and 
the Ovaries, are of considerable practical interest ; but, as their full con¬ 
sideration would lead me far beyond the limits that can be assigned to them 
in this work, and, indeed, belongs to another department of Medicine, I must 
content myself with a brief indication of the priucijial surgical i^oints deserving 
attention. 


INTRODUCTION Of INSTRUMENTS. 

8]*E(!UTiUiVi Vao r.viE.—Vaginal specula of various shapes and materials are 
commonly used by Surgeons. AVlicn the os and cervix of the uterus require 
exploration, the most convenient* instrument is certainly the cylindrical 
reflecting glass speculum (Fig. 857) ; which, l)eing coated with ii layer of 



Fig. 808.—^Branched 8i>eculuni. Fig. 85<t.—Bh'alve Speculum. 


tinfoil, covered by India-rubber, always presents internally a mirror-like 
Boiface, by which a strong body of light is thrown into the Ixittom of the tube. 

* 3 K 2 
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It has the additional advantage of being very cleanly, and not stained by any 
caustics that may be used in it. These specula should be of different sizes, and 
may be sometimes advantageously bevelled off at the inner end. When the 
wall of the vagina requires examination, as in some operations for fistula, a 
bivalve speculum (Fig. 859), one with expanding blades (Fig. 858), a cylindrical 
one, provided with a sliding side, or the “duck-billed” speculum (Fig. 819) 
may advantageously be used. 

Introduction of the Speculum may readily be effected, without any 
exposure of the person, imder the dress or bed-<;lothes. There are two positions 
in which the patient may conveniently be placed for this purpose. In the first, 
she lies upon her back, with the nates well raised or brought to the edge of 
the bed or couch, her legs separated, and her feet resting on two chairs; the 
Surgeon, standing or sitting in front of the patient, introduces the fore and 
middle fingers of his left hand into the vagina, dilates its walls, passes the 
speculum, well greased, gently and steadily between and under them. This 
position is the most convenient when caustics require to be applied, but 
is often objectionable to the patient, as it appears to entail much exposure, 
though in reality it need not do so. Another mode of introducing the speculum, 
which should always be adopted when practicable, consists in placing the patient 
on her left side across the bed, with the knees drawn up, and the nates near 
the edge; the instrument is then introduced in the same way as before, the 
Surgeon sitting by the patient’s side. In whichever way the speculum is used, 
no force should ever be employed; the patient should be placed opposite a 
good light, and care should be taken that the instrument be introduced fairly 
to the uterus, the position of which may have been previously ascertained by 
tactile examination. 

Female Catheter. —The use of the female catheter is often required in 
various diseases and operative procedures about the genito-uriuary organs of 
women. It should be introduced without exposure, by the aid of the touch 
alone. This may readily be done, as the patient lies in bed, under the clothes. 
The Surgeon, standing on her left side, passes his left index-finger downwards 
between the nymphie until he feels the projection of the meatus urinarius, 
immediately above the entrance into the A:agina ; keeping his finger just 
below this, he uses it as a guide to direct the point of the catheter into the 
canal. Or the reverse way may be adopted : the Surgeon, passing his finger 
just into the orifice of the va^na, feels the urethra like a cord under the 
arch of the pubes. He carries it along this until the urethral orifice is reached, 
when the, catheter is slipped in. This method has the advantage that the 
clitoris is not touched, a matter of importance in hysterical females. 

BISSASES or THB EXTEBNAIi OROANS AND VAOINA. 

The vulva Mid the nymphm are the seats of numerous morbid conditions, 
principally consisting of hypertrophy pr of verrucous growths from them, or 
the formation of cysts in their substance. 

_ Hypertrophy of the Labia to a limited extent is not unfrequently met 
with, one kbium hanging down considerably below the other. In these cases, 
it will often be found that the enlargement is due to a kind of solid oedema. 
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originally dependent, perhaps, upon a fissure or ulcer of the part. In other 
cases, lai^e fibro-cellular tumours form as outgrowths from the natural struc¬ 
tures in this region ; these may require removal by simple excision. 

Lauoe CojfDi'LOMA'l'A Or VeruucvE are often met with here as the result 
of gonorrhoeal or syphilitic disease, forming at lost irregular pendulous 
masses, which require extirpation, either by knife or scissors. I have had oc¬ 
casion also to remove a large Nievus by ligatm’e from this situation ; and, in 
fact, any giwth that occurs in the skin or cellular tissue may be met with here. 

Cystic TuMorus are not unfre(iuently met with in the labia, and may some¬ 
times resemble rather closely the oi-dinary forms of inguinal hernia; with 
which, however, their incompressibility, irreducibility, and the absence of 
impulse on coughing, will j^revent their being confounded. These cysts, which 
require removal by a little simjfie dissection, usually contain a dark, turbid, or 
sanguineous fluid, and sometimes atheromatous matter. Tolerably free hemor¬ 
rhage may follow their removal, the excitable tissues of the *labia being exit 
into. This may, however, always be arrested by pressure and a T-bandage. 
Occasionally they project from tlie inside of the -vagina, and then require 
removal by dissection or ligature, as can l)c best practised. 

Ijii'KiiKouATE Vaxxika is occasionally met with in young children, and 
occasions a good deal of anxiety to the parents. This condition, however, may 
always be very readily and speedily remov ed by tearing oi)en the canal, as it 
were, by dragging open its walls in op]x>site directions, and breaking through 
the adhesions, which are little more than epithelial, Avitli the thumb-nail, a 
blunt probe, or the handle of a scalpel, and then introducing a small pledget of 
greased lint. 

Tjri*Eiu>’(JUATE Hymen is occasionally met with, causing great inconvenience, 
and exen danger, by the retention of the menstrual secretion, which may 
accumulate to an immense extent, and become converted into a kind of choco¬ 
late-coloured gruinous fluid. This malformation does not usually attract 
attention until the age of seventeen or eighteen. When the menstrual flux 
has, however, not appeared, notwithstanding periodical constitutional disturb¬ 
ance, an examination is institxited, and the cause of the obstruction is revealed. 
In these cases the hymen, which forms a dense elastic membrane, is pushed 
down between the vulvaj, and the accumulated secretion may sometimes be felt 
as an elastic fluctuating tumour above the pubes or in the iliac fossa. 

I’hc Treatment consists in puncturing the Ibymen with a trochar, enlarging 
the opening with a probe-pointed bistoury, and thus discharging the retained 
fluid, which may be in very large quantity. This operation is not always 
unattended by danger. Suppuration of the exposed cavity and peritonitis 
may come on, ending in the patient’s death. In opening the membrane, it 
need scarcely be said that wound of the urethra should be carefully guarded 
against; and, with care, that canal may always be avoided. I have, however, 
seen one case in which it had been slit up by the Surgeon w'ho punctured the 
membrane. • 

Occasionally the Surgeon’s advice may be sought by married women, for*Tft 
rigid and oiAj partiaily perforate hymen ; when incision with a probe-points 
bistoury and dilatation witii a sponge-tent may be required. Impregnation, 
however, is possible, even though the hymen be not ruptured ; and it may be 
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necessary during parturition actually to complete the division of that mem¬ 
brane, if thickened and unraptured, though in most cases it gives way under 
the pressure of the foetal head. 

It may happen that surgical aid is needed to supplement conjugal efforts in 
the consummation of the marriage rite. In these so-called “ delicate ” ctises, 
anaesthesia having been induced, the Surgeon introduces a small bivalve 
speculum shut (Fig. H.51)), or an ordinary “ glove-stretcher,” and, expanding 
the blades, ruptures the hymen, and dilates the vagina to the necessary 
extent as he withdraws the instrument. 

Absence op the Uteuus and Ovaries, with imperforate vagina, is 
occasionally met with in women, otherwise perfectly well formed : the external 
organs of generation, labia, and nymphse being present, and the breasts 
developed. In such cases, it is remarkable that sexual desire usually exists. 
The true condition may, however, bo detected by an examination fer rectum, 
and especially by the introduction of a catheter into the bladder whilst the 
finger is in the rectum, when the two cavities will be found to be in close 
apposition without the intervention of uterus or OA’^arics, the point of the 
instrument being felt thinly covered through the gut. In two of the cases of 
this kind in which I have been consulted, there had been monthly epistaxis. 
No surgical interference can be of any avail in such cases ; and an attempt to 
restore the vagina Avould necessarily lead to fatal results by opening the 
peritoneal cavity. Occasionally, if the woman has been married, the fruitless 
attempt at coition on the part of the husband has caused dilatation and 
expansion of the urethral orifice to such an extent, that the index finger 
may be introduced into the cavity of the bladder. I have known this 
expanded urethra mistaken for the vaginal aperture, coitus ettected into it, 
and the existence of the malformation for a long time comiiletcly overlooked. 
Simuliamous A^esical and rectal exploration Avill always clear up the true 
nature of the case. 

HYi^EUTROrHY OP THE Cmtoris is occasionally met with ; this organ 
becoming enlarged, elongated, and iiendulous, and in some cases attaining an 
enormous size. Hargrave mentions an instance where it was found after 
removal to constitute a tumour weighing five i)ounds and a half. 'When the 
clitoris is enlarged, it may give rise to a good deal of irritation, and require 
excision, an operation that is oftqn followed by rather troublesome haiinorrhago, 
requiring the use of the actual cautery for its arrest. 

Semoval of the Clitoxis, even though not enlarged, was some years ago 
recommended and extensively practised as a means of cure in some forms of 
epilepsy and of erotomania. This is an operation as unscientific as it Avould 
be'to remove the glans penis for the cure of similar aftections in the male, and 
one that the experience of the profission has proved to be as useless in its 
results as it is unscientific in its principle. 

Tumoxjbs of A’arious kinds are met with in the interior of the .vagina, 
springing from its walls. These may b% of a Cystic character ; but occasion- 
fiiiy true Xnootts Polypi are found’dependent ami projecting from the side 
'of this canpl. These may most readily be removed by transfixing their base 
by a double whipcord ligature, and then strangling it. In performing this 
oparation, however, w^en the tumour grows from the posterior wall, care must 
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be taken to ascertain by proper digital examination, that a portion of the rectum 
has not been dragged down into its base. 

VaginaIi H^asMOURHOiDS are occasionally though rarely met with. They 
chiefly occur towards the anterior part of the vagina, or about the lower wall 
of the m’ethra, as rounded, smooth, pm’ple masses of enlarged and congested 
'veins. In one case I have seen a mass of this kind in an old lady gi\'e rise to 
permanent incontinence of urine or dysuria, by keeping the urethral apertui'e 
patent. Destruction by the galvanic cautery is the best method of treatment. 

ProliAI’sus of the anterior or the posterior wfill of the A'agiua may occur, 
giving rise, in the first instance, to protrusion of the bladder, or Cystocele ; 
in the other*, to a Rectoeele. In cither case, but especially in the first, it 
occasions A ery serious and troublesome consequences, amongst which clmonic 
iiTitation of the mucous membrane of the bladder, with perhaps phosphatic 
deposits iir the urine, are the most marked, 'riicse protrusions may be sup¬ 
ported by the use of properly constructed belts or pessaries. 

In some cases the Surgeon may feel disposed to undertake plastic operations, 
in order to naiTOW the A'aginal orifice by freely paring the opposite portions ol‘ 
its walls, bringing together the ft'eshened surfaces by means of the quilled 
suture, and thus procuring narrowing of the canal and iiermanent sujiport to 
the protruded part. The success of such operative ]»roceedings will greatly 
depend on attention to details. The mucous membrane at the orifice of the 
vagina should be dissected off froju about half an inch below the meatus on one 
side, to a corresponding part on the other, in a strip about an inch and a half 
Avide ; the dissection being carried Avell up posteriorly in the fourchette. ^hvo 
or three deep, and as many superficial, sutures should be passed ; the deep 
being left in for about five, the superficial for seven days. (Jreat attention 
should be paid to cleanliness, the patient lying on her side with a catheter in 
the bladder communicating with an India-rubber tube to carry oB‘ the urine ; 
and the bowels should be confined by opium. 

Various Discharges connected Avith the female organs of generation fall 
under the obseiwation of the Surgeon ; these may occur from the external 
organs, from the mucous membrane coA cring the cervix uteri, or fi’om tluj 
interior of the cavity of that organ. These discharges, when proceeding from 
the mucous membrane covering the external organ, or lining the vagina, are 
frequently, though not necessarily, of a gonorrheeal character ; and then require 
to be treated in the way that has been mentioned at page 855, Vol. II. When 
they are of a simple nature, proceeding from mere e.xcessive secretion of those 
parts, astringent injections, and attention to the general health, Avill usually 
succeed in effecting a cure. 

When these discharges proceed from the cerAux or the interior of the os 
uteri, they will commonly be found to be dependent upon a chronically 
inflamed or congested condition of the organ, or upon a papillated, granular, 
fissured, or ulcerated condition of the mucous membrane, often connected Avith 
more or less local thickening and intluration of subjacent structures. These 
various conditions, often of a very persistent, insidious, and destruetn’e 
character, have of late years been fully recognised by the labours of som^f 
the French Surgeons, more particularly of Lisfranc, Eipery, and Jobert; and 
in this country their pathology has been greatly ducidated by Simpson and 
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Bennet. To Bennet especially is due the great credit of having pbinted out 
the true pathology of various uterine diseases that were previously but imper¬ 
fectly recognised, and of having shown that many of the so-called functional 
diseases of the uterus are in reality dependent upon congestion, inflammation, 
and other structural lesions of this organ. 

Sf/mpfoms .—These uterine discharges, occuring usually as the result of 
chronic inflammation and its consequences, just as Ave find on other mucous 
surfaces, as those of the urethra, throat, or eyelids, are attended by various 
symptoms indicative of local distress : such as pain in the back and thighs, and 
luoi’c especially in the left gi'oin, with dysmenorrhoea, and usually a good deal 
of sympathetic constitutional irritation, terminating in impaired digestion, 
malnutrition, and anaeinia. It is in this condition of the system that many of 
the so-called hysterical affections are apt to arise ; and the Surgeon often 
finds that the most inveterate cases of neuralgia of the joints, the spine, the 
hip, or the bi’casts, and of amaurotic and other obscure affections connected 
with ner\ ou8 irritation, are primarily dependent on chronic uterine disease : 
and it is only by attacking and removing this, that he can remedy the 
secondary mischief. On examining the condition of the cervix and os uteri in 
these cases by means of the speculum, various morbid changes are observed 
in them ; the cervix is perhaps thickened, indurated, or knobbed on one side ; 
the 08 is fi’equently patulous ; and the mucous membrane covering these parts 
will be observed to be erythematous, congested, and perhaps excoriated, not 
unfrequently in a gi'anular condition, closely resembling what maybe observed 
in some fonns of gi*anular conjunctivitis. In other cases, again, true ulcera¬ 
tion may exist both upon the cervix and within the os. These ulcers, abrasions, 
cxcorisitions, or by whatever term tlfey may bo designated, are unquestionably 
a fruitful source of miscliief in this situation, giving rise to considerable 
thickening of subjacent structures, and usually to abundant muco-purulent 
dischai’ge and much sympathetic irritation. In character they closely resemble 
corresponding forms of disease met with on the raucous surface in other 
situations, not attended by loss of substance, but by the development of small 
]>ointcd granulations or papillm, from which the discharge is poured forth. 

The 2'reatmmt of these various affections of the uterus has been materially 
simplified since their pathology has been better understood ; and practitioner’s 
are now generally agreed as to the necessity of the employment of energetic 
local measures for the removal of those morbid states. To the Surgeon rvho is 
in the habit of managing local disease on other mucous surfaces, and of 
removing the structural lesions that result from chronic inflammation in other 
organs, the treatment of these cases can present little difficulty, as it is con¬ 
ducted on precisely the same principles that guide him in the management of 
similar affections elsewhere. 

The employment of caustics is of essential service in these various forms of 
chronic uterine disease. In cases of simple ulceration or excoriation, the 
nitrate of silver in stick, applied every tibird or fourth day, will frequently be 
fouad to effect a speedy' cure. For this purpose, the hinged caustic-holder will 
• b«-found a useful instrument. If there be much chronic induration, conjoined 
Avith the affection of the mucous membrane, the potassa cum oalce, fixsed into 
narrow sticks, may very advantageously be used. In doing this, however. 
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care must of course be taken that the cauterising action do not extend too far. 
Hence the Surgeon, after lightly touching the diseased part, Avhether this be 
on the cervix or inside the os^ should immediately inject some weak vinegar 
iind water, so as to neutralise the alkali. After these applications, which 
should only be repeated at lengthened intervals, the patient must be kept quiet 
for some time ; and any inflammatory symptoms that may be excited must be 
combated in the usual way ; it very rarely happens, however, that anything 
untoward will result. 

After the removal of the local disease in the Avay pointed out, any remaining 
congestion may be got rid of by the application of leeches to the cervix. 
During the time Avhen these local measures are being adopted, recourse must be 
had to proper constitutional treatment, Avith the view of improving the general 
health on ordinary medical principles. The details of this treatment neal 
not be giv'cn here ; but for a full exposition of them, as Avell as for a vast deal 
of important information on the surgical management of uterine alVections, 
1 Avould refer the reader to the last edition of Bonnet’s work on the Uterus. 

Utkkink I)ispi.acemkxt.—T he A’arioixs displacements to Avhich the uterus 
is liable, whether doAVUAvards, constituting Prolapsus, or in the direction of 
the axis, being twisted, and either Retroverted or Auteverted, are causes of 
much local suffering and constitutional disturbance, and commonly require 
surgical treatment. These various conditions AA’ill frequently be found depen¬ 
dent on inflammatory congestion of the fundus, in consequence of' Avhich the 
organ becomes, as it Averc, top-heavy, and is tilted to one side, or descends 
bodily in the jwlvis. 

The Treattmnt in such circumstances must liavc reference to the remoA'al of 
the local turgcscence by the apiilication of leeches, the employment of astrin¬ 
gents, hip-baths, and the recumbent position ; occasionally assisted perhaps, 
in twist of the organ, by attempts at replacing it by introducing the uterine 
sound into its cavity, or Avhon it is prolapsed, by supporting it Avith appro¬ 
priate pessaries and the abdominal bandage. 

VAftJXAij Dischau«es of a purulent character not unfrequently occur in 
young female children, as the result of constitutional debility or strumous 
derangement. Occasionally such discharges lead to tlie suspicion of the child 
having been improperly tampered with ; and, although they may of course be 
occasioned by some violence inflicted on the genitals, or even from gonorrhoea! 
infectioiij it must be borne in mind that, in the great majority of instances, 
they certainly arise from constitutional conditions solely, and are in no Avay re- 
ferrible to external causes. The Treatment consists in attention to cleanliness, 
the use of warm lead lotions, and the improA’ement of the general health. 

Tumours of tmk Uterus are of various kinds. The most common are 
those of a Fibrous character. These are often of considerablo size, and have 
been found weighing many poimds^ they may occupy almost any portion of 
the uterus, either projecting into the peritoneal cavity, occupying the interior 
of the organ, or dependent into th§ vagina. These tumours seldom occur 
Ijefore the age of thirty of forty, and are not very amenable to Treatment. «*in 
some cases, however, considerable benefit results from attention to positMa,* 
the occasional application of leeches to the cervix, so as to lessen the conges¬ 
tion of the organ, and the introduction into the vagina every night of a ball 



986 mUEASES OF TUB FEMALE GENITAL OliGANS. 

composed of equal parts of strong mercurial ointment, wax, and lard, or one 
containing iodine or the iodide of lead, with the view of acting as an absorbent 
on the morbid tissue. 

Polypi are not unfrequently mot with, growing from the inner surface of 
the uterus, usually from its posterior aspect or fundus. These growths are 
generally oval or pyriform, smooth, hard, insensible, and fibrous in structure. 
They are often the cause of repeated and dangerous haemorrhage ; and it is a 
remarkable fact that in many ciises the inost violent and persistent bleeding 
proceeds from the smallest tumours. In other cases, the polypi of the uterus 
are of a soft, fibro-cellulai', vesicular, or mucous character, attended, like the 
harder ones, by free haamorrhage. 

Treattmnt .—Polypi may be removed in various ways. 1. By torsion. When 
the tumour is small and situated within the uterine cavity, a long pair of 
broad-ended forceps may be introduced through the patulous and turgid os, 
and the polyp readily twisted off from its attsichment. 2. By axemon. When 
the tumour is large and pyriform, has an elongated pedicle, and jjrojects 
through the os, the patient may be ])laced in the position for lithotomy, and 
the labia opened and held aside by retractors : the groAvth may then be drawn 
down by a lai-ge pair of vulsellum-foreeps, so as to bring its neck well within 
reach, and this may then be cut ticross with a long pair of scissors or a probe- 
pointed bistoury. After removal, a pledget of lint, soaked in a solution of 
I)erchloride of iron, should be pressed against the stump of the pedicle. If 
hiemorrhage occur, the cut surface nra,y be touched by the actual cautery 
jiassed up through a speculum. The pedicle of the polyp, having been 
brought into view as just described, may be divided by the ecraseur, the same 
precautions as to hmmorrhage being taken. 4. The pedicle may be litfalurnl. 
This may either be done by bringing down the tumour as directed above, 
transfixing its neck with a largo nmvus-needlc carrying a double whipcord 
ligatine, and tying it in two halves. In order to prevent the annoyance 
resulting from the decomposition of the ligatured mass, the pedicle m.ay be 
cut across immediately under the part to which the ligatme has been applied. 
In some cases the ligature is gradually tightened. This operation is done by 
means of a whipcord applied by Gooch’s double cannula, which has been 
variously modified and a good deal improved by difi’erent Surgeons. The 
ligature usually cuts its way through in from three to five days ; the tumour 
swells, and decomposes, often with a good deal of foetid discharge, which 
requires to be carefolly syringed away by means of dilute chlorinated lotions. 
It is a useful precaution not to apply the ligature too near the uterine end of 
the pedicle ; as cases have occurred in which, by so doing, the Surgeon has 
given rise to serious and CA'en fatal inflammation of the womb. Any portion 
of pedicle that is left after the ligature has separated will gradually undergo 
absorption. Of these various methods, rthink that, in the treatment of large 
polypi, removal by the 6craseur, or the transfixion and ligature of the neck of 
the tumour and the immediate excision *'of the part below the ligature, is the 
Sttfcst, most expeditious, and the best. 

* *^aii]iflowev Bxeresceiioe from the uterus, attended by copious discharge, 
is a rare and dar^erqus affection. The only JVeatmmt that appeam to be of 
any avail, is to draw dpwn the neck of the uterus by means of a vulsellum, and 
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then to excise the tumour with the surface on which it grow's. This operation 
is not attended by any very serious hmmorrhage, and succeeds in ridding the 
patient effectually of her disease. 

Maliefnant Affectioxis of the Uterus usually commence in the fomi of 
scirrhous tubercle or idceration of the cervix, attended by the ordinary local 
and constitutional symiitoms of this affection ; there is much offensive dis¬ 
charge, and cancerous cachexy speedily sets in. 

The Treatment of these cases must l)e of a purely palliative character ; the 
administration of opiates and the use of chlon'uated lotions must be princi].)ally 
relied on. Excision of the diseased cervix has been recommended, and was 
formerly a good deal practised ; but this is a barbai'ous procedure, and con- 
tvai-y to every principle of good surgery, as it is impossible to rid the patient 
of seiirhous disease by the partial removal of the affected organ, and its 
complete extirpation cannot be thought of. Tumours, however, of a simple 
charixeter requiring removal arc occixsionally met with, springing from the 
cervix ; they may be excised by putting the patient in the position f(»r 
lithotomy, drawing the uterus well down with forceps, and removing them 
xvith the knife. This has been done during pregnancy, and ex en during par¬ 
turition, with good eflects. 


OVABIAN TUMOURS AND DROPSY. 

Ovarian tumours of a cystic character.arc commonly met with. The cysts 
may be uni- or multi-locuhu’, and xary greatly in the nature of their contents. 
These may be either solid or fluid—often a combination of the two. 11' 
fluid, the liquid is usually more or less viscid, albuminous, dark and variously 
coloured. Ovarian tumour, ii‘ left without treatment, invariably ends 
fatally; in some cases mpidly, in most gradually, occupying many years in 
its course. 

Diaonosis. —It is not my intention to enter into the difficult subject of the 
diagnosis of ovarian tumours, which would, lead me too far into the pro\ ince 
of the Physician. From pregnancy, ascites, tumours of the uterus and 
omentum, di’Oiisical dilatation of the Fallopian tube, hydronejxhrosis, enlarge¬ 
ments of the liver, kidney, spleen, and stomach, hydatids, hysterical tympanites, 
fat in the omentum, stercoraceous accumulations, distension of the bladder, 
spinal curvatlire, abdominal and pelvic abscesses, the diagnosis has carefully 
to be made ; and that this is a matter of no slight difficulty, is evident from 
the numerous cases in which errors have happened and are constantly occur¬ 
ring to the most experienced practi|ioners. It is impossible for the Sui'geon 
to be too cautious in effecting a diagnosis before he proceeds to open the 
abdominal cavity in any supposed c^ of ovarian disease. And notwithstand¬ 
ing the great attention that has been expended on this subject, and the vast 
improvements in diagnosis that have been effected of late years, such errors 
are stiU of constant occurrence—ev^n to the most experienced and skilful in 
the treatment of ovarian disease. 

Treatment.—T he treatment of ovarian tumour may be conducted :—by 
Medical Means ; 2, by Tapping; 8, by Tapping conjoined with Auxiliary 
Measures ; 4, by Injection; 6, by Ovariotomy. 
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1. Medical Means exercise no influence in curing ovarian tumours, and 
but little, if any, in retarding their progress. Specific treatment by means of 
mercury or iodine has always appeared to me to hasten the progress of the 
malady, by breaking down the constitutional jmjw^s of the patient ; and 
attempts at promoting the absorption of the fluid by purgatives, diuretics, &c. 
are invariably unsuccessful. An ovarian cyst is a parasitic growth, the tissues 
and structure of which are not influenced to increased power of absorption by 
the action of deobstruents on the system generally. The utmost that can be 
done by medical means in such cases is, to attend to the general health and to 
support the patient’s strength by tonics. 

2. Tapping in ovarian dropsy may be done as for ascites, through the linea 
alba ; but not unfrequently the tumour presents more distinctly at some other 
part of the abdominal wall, and may be emptied through the linea semi- 
lumiris ; or, if multilocnlar, it may I'equire the trochar to be inserted at 
difterent points into its separate compartments. The paracentesis of ovarian 
cysts should, unless the disease be very acute, always be deferred as long as is 
compatible with the comfort of the patient; as it is not only followed by 
speedy re-accumulation of the fluid, and often by rapid exhaustion, few patients 
surviving the first operation more than three or four years ; but is attended 
by certain special dangers, such as the risk of peritonitis, of exhaustion, or 
possibly even of the puncture of the bladder, or of a coil of small intestine, 
which is sometimes adherent to the anterior Avail of the ovarian cyst, and may 
be met with where little expected. ' But independently of any positive danger 
of this kind, tapping an ov arian tumour is, as will immediately be stated, an 
operation that not only holds out no prospect of cure, but that is indeed 
usually the precursor of a more speedily fatal termination to the case than 
would otherwise occur. As a means' of temporaiy relief it is clearly only 
applicable to unilocular cysts or to those multilocnlar tumours in which one 
cyst takes greatly the lead in point of size over the others. Indeed, so 
disjistrous are the results of tapping that, since the development of ovariotomy 
and the increasing success of that operation, it is not often had recourse to, 
being only practised in certain exceptional cases that either do not admit of 
complete extirpation of the tumour, or in which it ’is necessary for various 
reasons to defer that operation. 

3. Tapping, cot^oined with Anniliaiy Means, has occasionally suc¬ 
ceeded in effecting a cure of miilocular ovarian cysts. These auxiliary means 
are of various kinds ; firm pressm’e ; incision of the cyst; excision of a por¬ 
tion of its wall, plugging the aperture in it with a tent j the introduction of a 
catheter or tube ; the establishment of a fistulous opening leading into the 
interior of the cyst, either through the anterior abdominal wall or through the 
vagina, have all been adopted in addition to simple tapping. However much 
these different procedures may vary in detail, they are all conducted on one 
principle ; viz., that of causing the gradual contraction of the cyst and the 
cohesion of its walls—a principle of treatment which is only applicable to 
uaibcular cysts, and hence can only be had recoursc*to in a small number of 
■caaas, and those the simplest, of ovarian tumour. None of these means can 
be looked uphn as curative, so far as ovarian disease is concerped. By means 
of them the cyst that is chiefly enlai^ed may be made to collapse and contract. 
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But secondary cysts developed in its wall, or at its base, and whose develop¬ 
ment has been kept in abeyance by the pressure and absoi’ption of nutrition 
by the larger cyst, will commonly begin to grow when this has been reduced 
in bulk ; and thus evcntii^illy a multilocular tumour may be substituted for an 
apparently unilocular cyst. 

These measures have also, like tapping, given way to the- safer and more 
certain procedure of ovariotomy, and 'are now confined to those cases in wliich 
from adhesions on the tumour it cannot be removed in its entirety. 

4. Injection of Tincttire of Iodine has Ikjcii occasionally employed 
both in this countiy and the Continent. After the tumour has been tapped, 
from four .to six ounces of the tincture are injected through a catheter, 
passed doAvn the cannula, and left in. The immediate effect of this injection 
is the contraction of the cyst; the secondary efiect, the effusimr of plastic 
matter within it. In some cases no constilutional disturbance follows ; in 
others, a severe febrile paroxysm, accompanied by intense iodism, the urine 
and saliva being impregnated with iodine; and in others again, suppuration of 
the cyst, with fatal peritonitis, htu? resulted. This method of treatment is only 
applicable, however, to non-sidherent unilocular cysts : and in them it must l)e 
looked upon as palliative rather than curative—the cyst collapsing, and the 
tumour perhaps recum’ng in another form. It is, however, so A’ory uncertain 
in its results—so entirely palliative and so manifestly inferior as a method of 
cure of ovariotomy, that it is now, T believe, generally abandoned. 

T). Ovariotomy is probably the greatest triumph of modem Surgery in its 
operative department. In its original conception, as in its ultimate perfection, 
it reflects the greatest lustre on the British School of Surgery. 

Its histoiy is curious. Its progress was slow, and was marked by those 
oscillations in the judgment and the favour of the Profession which frequently 
precede the final establishment of a great advance in practice. The operation 
was originally proposed, and its practicability discussed in 1702, by William 
Hunter. It was strongly advocated and its practicability taught .by John 
Bell, at a later period. It is said to have been performed in France, by 
L’Aumonier, in 1782, in a case of “scirrhous disease with abscess” of the 
•ovary ; the patient recovering. A pupil of John Bell—McDowell of Kentucky 
—first performed the operation in America in 1800 ; he followed up his case 
by others, and in all operated thirteen times. In 182.8, Lizars operated for 
the first time in this country. But the operation, though several times 
repeated, fell into discredit, in a great measure owing to the imperfection of 
the diagnosis of the cases in which it was done, and was not revived until 
1880, when Jeaffreson of Framlinghara practised it successfully through a 
small incision an inch and a half long only. From this operation we must 
date the revival of ovariotomy in Great Britain, This operation wsis followed 
by othera performed by King of Saxmundham, Crisp of Harleston, and West 
of Tonbridge. The example of these provincial Surgeons was followed by 
their brethren in London, and the onpration was practised by many, especially 
by Walne, F. Bird, and Baker Brown, but with very discouraging results ; ^r 
of 162 cases collected by Robert Lee, in CO the disease could not be rcmdjged, 
and of these 19 died ; whilst of the remaining 102 , 42 terminated fetally. 
Kot only did these unfavourable results discourage "the Profession, but a 
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growing belief sprung up that this mortality, great as it was, did not by any 
means represent the whole extent of the fatal cases, and notwithstanding that 
C. Clay of Manchester continued to operate, ovariotomy was in great danger 
of falling into such disrepute as to be excluded from <^dinary Surgical practice. 
In 1857 appears for the first time in connexion with’*"ovariotomy the name of 
a Surgeon, who was not only destined to revive ovariotomy, but to re-establish 
it firmly and definitively amongst the great operations in surgery; for in 
December of that year Spencer Wells performed his first operation of this 
kind. This case, the first of a series of 500 cases that have been published 
up to the year 1872, led to a revival of the operation. In Spencer Wells’s 
hands ovariotomy assumed a ncAV shape ; its performance was guided by certain 
definite rules, and the results were of the most brilliant and successM kind. 
Not only has the success of these operations been unprecedentedly great, but it 
has been steadily increiising ; of the first series of 100 cases, 84 died and 0(> 
recovered ; of the second series, 28 died and 72 recovered ; of the third 100 
cases, 28 died and 77 recovered ; of the fourth, 22 died and 78 recovered ; 
and in the fifth, 20 died and 80 recovered. Up to the end of 187G, the total 
number of cases operated on by Spencer Wells had amounted to the large 
number of 820, with 018 recoveries and 202 deaths. The last series of 820 
cases showing 245 recoveries against 75 deaths; the last 20 cases being all 
successful. These results, admirable as they are, will probably still be im¬ 
proved upon, and Wells is of opinion that the mortality may be still further 
reduced so as to bring it down to 10 per cent. This low death-rate has been 
nearly attained by Keith of Edinburgh ; Avho, in his series of 50 cases recorded 
in June, 1875, had only 0 deaths. In addition to this, the diagnosis of ovarian 
diseases and of other abdominal tumours has been greatly perfected, so that 
the number of cases in which the operation is attempted but cannot be com¬ 
pleted, has greatly lessened. 

In the face of such results as these it is no longer necessary to enter into 
any formal arguments as to the propriety of perfonning ovariotomy. Without 
doing so at any length it may, hoAvover, bo stated that the operation has been 
chiefly condemned and cavilled at on. tAvo grounds ; Ist, that, as the disease 
for Avhich it has been proposed is not necessarily fatal, or, at all events, not 
incompatible with long life, it is not proper to subject the patient to a 
hazardous procedure for its removal ; and, 2nd, that the mortality from the 
operation is so high as not to justify a Surgeon in performing it. 

With regard to the first objection, it may be stated that OA’arian disease is 
attended by very great discomfort and inconvenience in all cases ; that it pre- 
A'ents a AA'oman from discharging the active duties of life, and, amongst the 
poorer classes, from obtaining a livelihood ; and that, so far from being a com¬ 
paratively innocuous affection, it wastes and enfeebles the patient, interfering 
seriously AAuth nutrition, and Arith the actions of the abdominal or pelvic organs, 
and is not generally compatible with prolonged existence. R. Lee states tliat 
about 80 per cent, of the cases that are ngt operated upon, die Arithin one year 
and three quarters after the appearance of the disease*;. When it grows rapidly, 
or"sd soon as it attains such a size as to reqm're tapping, death takes place 
inueb more qnickly. Safford Lee states that of 46 patients mth ovarian dis¬ 
ease, who were tapped,*87 died, and only 9 recovered ; and that of the 87 who 
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(lied, more than one-half did so in four months ft'om the first tapping, and 27 
odt of the 37 within a twelvemonth, and of those 18 were tapped once only. 
Ti^t^ose who survive, repeated tappings are required at constantly decreasing 
interftils. , 

Tlfe second objection can have little weight with any practical Surgeon. The 
mortiity after ovariotomy is not so high as that after many operations which 
no s4?feon would hesitate for a moment in performing. It is true that in some 
of these cases, as in the ligature of the larger arteries for aneurism speedy 
deieitht would be the penalty of non-interference ; whereas, in ovarian disease, 
a miserable existence may be protracted for some months after the tumour has 
attained so, great a bulk as to render surgical aid necessary. But in other 
surreal diseases in wiiich operations of the gravest character are performed 
ivithout hesitation, as in the removal of the ui)per jaw for tumour, or in am- 
putatlbn at the hip-joint for tumours of the femur, the same objection would 
hold good. The diseases for which these great and dangerous ojxirations are 
performed, are not incompatible with some montlis or even years of painful 
existence ; yet the Surgeon does not hesitate to give the patient the chance of 
a doubtful recovery, in order to extricate him from the miseries of prolonged 
suttering. It is not necessary, in order to justify an operation even of a dan¬ 
gerous character, that the patient be in immedidh jjeril of death. It is suffi¬ 
cient that the death from the disease which it is proposed to remoi'c should 
ultimately be certain, though it may be delayed by months or years of previous 
suffering. From this point of view ovariotomy appears to me-to be a i>ei*fectly 
proper and justifiable operation, and it presents the advantage of the cure, if 
the patient recover, being complete and pei’mauent. In it there is no mean ; 
the death is speedy, or the cure complete. 

Clay of Birmingham, in the appendix to his translation of Kiwisch’s 
Chapters on Disease of ihs Ovaries, has collected from various sources the parti¬ 
culars of r»()7 cases. Of these, the operation was completed by the removal of 
the entire ovarian tumour in 425, or about three-fourths ; the mortality being 
188, or about 43 per cent. In, 24 cases, the tumour was only partially re¬ 
moved ; of these 14 died. In 13 cases, extra-ovarian (mostly uterine) tumours 
were removed ; the mortality here amounted to 10. Of 105 cases in wln<;h the 
operation was abandoned, there were adhesions in 82 ; and in 23 the disease 
was mostly extra-ovarian, while in a few no tumour was found. Amongst these 
.105 abandoned cases, 27 died. The results of ovariotomy in the hands of those 
who have most extensively practised it of late years—as Baker Brown, Tyler 
Smith, Spencer Wells, Keith, Atlee, and Kceberlcj—are, however, much more 
favourable : especially those of Spencer Wells and Keith. 

The mortality after ovariotomy appears to be increased by the existence of 
adhesions. When these complicated the operation, in those cases in wliich the 
ovarian tumour was completely removed, 41) per cent, of the cases died ; when 
they did not exist, only 82 per cent, were fatal. In Wells’s first 500 cases, the 
prop(3Wion8 were about 88 and 20 per cent, respectively. 

"^en we compare thesg returns, not only with the mortality which follows 
operations of immediate ui^ency—as primary amputation of the thigh *’fSr 
injury—but with that which attends great operations for diseases that miglit 
be pa4iated and in which existence might be protracted.for some little time— 
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as amputation at the hip-joint for tumour, or the ligature of the innomintiitc 
and subclavian arteries for aneurism, or even lithotomy for the extraction^pf 
vesical calculus of large size in the adult—we cannot consider the mor^kj' 
after ovariotomy so great as to interfero-with the pj^r^prmance of the ope^i<jai, 
if other circumstances justify it. 

It has further been objected to ovariotomy, that it has not unfi*eg^i*ntly 
happened that, after the operation has been commenced, it has been ^ppd 
impossible to complete it, owing to the existence of adhesions betweek ;fihe 
tumour and the contents of the abdomen. This objection is certainly a ^RVe 
one ; but I l^lieve that, with care in examining the tumour, and ascertaining 
its mobility during respiration, the existence or absence of crackling under^ the 
abdominal wall during the resinratory movements, the freedom from connec¬ 
tion with the uterus, as determined by finding that organ floating on the intro- 
du(!tion of the uterine sound, and the previous non-occuiTeuce of pori^^i^itis, 
this mistake is not now so likely to happen as formerly, when the liability to it 
was not suspected. 

Operation.— On the day preceding the operation, a dose of castor-oil sliould 
be administered, and on the morning of it an enema, so that the bowels may 
be completely emptied. The room should be airy, Avann, and well ventilated. 
Chloroform having been administered, and the bladder emptied by the catheter, 
the patient must be placed upon a tabic covered Avith blankets, in such a way 
that the legs hang over the end of it, and the abdomen is fairly and CA'enly 
exposed. The StCrgeon, taking his stand between the patient’s legs, or at her 
left side, makes an incision, usually about four inches in length, from the um¬ 
bilicus downAvards, directly in the mesial line ; by a few touches of the knife, 
the structures, Avhich are usually much thinned, are diAuded along the.linea 
alba, and the abdominal cavity is opened. 

There has been much discussion as to the length to AA'hich the incision in 
the abdominal AA'all should be made ; some practitioners recommending chat 
this should be of A’cry limited extent, others that it should reach fron; the 
ensiform cartilage to the pAibes. No definite rule can be laid down upon this 
XK)int. The incision must be projAortioned in extent to the size and nature of 
the tumour, and the existence or absence of adhesions. If the tumoiu* be 
cystic and unilocular, and not adherent, it may Iac readily enough extracted 
by making an incision only an inch or tAvo in length in the mid-line, tapping 
it through this, and then drawing the emptied cysts forAvards by means of a 
A’ulsellum, If, on the other hand, the ovarian groAA'th be chiefly solid, a 
larger incision, from four to six inches in extent, Avill be required. Should 
adhesions exist, it may even be necessary to go beyond this ; though I cannot 
believe that it is CA'er necessary to rip up the aMomen from the sternum to 
the pubes, for the removal of any tumour, hWcA’cr large or adherent^ * In 
making this incision, the Surgeon must be careful to open the peritoneum 
fairly, and not to mistake it for the cyst-wall, and so strip it off the inside of 
the abdominal muscles. 

The tumour now comes into xiew ; if cystic, it mijst be tapped Avith a^l^c 
anddong trochar, and the fluid cA-acuated. Especial care should be taken not 
to allow this .viscid ovarian fluid to escape into and flood the abdomin^and 
pelvic caAdties. This «-may often be avoided by conducting it away from the 
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patient, by means of a vulcanised India-rubbci* tube attaclied to the cannula, 
in this way, the size of the tumour may be so much lessened as to admit of its 
moj^,ready extraction. If cystic, and emptied, it may now perhaps Imj drawn 
out llirou^h the iueisionan the abdominal Avail Avithout further difficulty. If 
it Ixisolid, or if there be any adhesions, the Surf^eou must introduce his hand, 
and,|by SAA^eepins? it round the tumour assist in remoA in<? the uuiss. The chief 
diffimlty in the operation will consist in the presence of adhesions. Should 
non& exist, nothin" can be simpler than the extraction of the tumoxir, Avhich 
has 4 tendency to protrude forwards into the wound. Should they be sli{?ht 
and Confined to its anterior part, attaching this to the abdominal Avail, tlicy may 
readily enough lx; broken through by the hand being swept round the forepart 
of the (umom-. If they be firm, deep, and extensive, then the real difficulty of 
tlie o^ration Avill have to Ik) encountered. J t is, hoAVCA cr, important to observe 
that adhesions of this kind Avill chiefly bo found at the anterior part, betAveen 
the tumour and the abdominal AA'all ; comparatively seldom posteriorly, or con¬ 
nected Avith any of the abdominal viscera, except the lAtcrus. If possible, these 
adhesions should not be cut across, as they often contain A'cssels that Avould 
bleed freely if so divided; but they should rather be torn—no slight force 
occasionally being rcfiuired to detach them. Should the tumour be so closely 
adhei'ont to any A'iscus that its separation is attended Avith danger, it might bo 
safer to cut across the cyst-wall, and leave the adherent portion of this, than to 
run the risk of laceration of the li\ cr or intestine. During the AvithdraAvul 
or protrusion of the mass from the abdomen, an assistant‘ on each side must 
press gently upon the sides of the incision Avith the hands or Avith soft napkins, 
so as to i)revent the protrusion of the intestines, Avhich, if lAossible, should not 
be seen during the operation. The tendency to intestinal protrusion some¬ 
times occasions considerable trouble ; especially if tlie patient haA'e taken 
chlor oform and begin to vomit, Avhen it may be necessary to discontinue the 
operation for a time. 

‘ The Managemeivb of the Pedicle, including its seizure and diA'ision, is the 
next step in the ojxiration, and probably the most important. It is the one on 
which the greatest amount of difference of practice exists. 

There are three methods of securing the pedicle adopted by different OA'ario- 
tomists and Surgeons, viz., the li{jatiire, the rlamp, and the clamp conjoined 
Avith t auifrimtion. The proper treatment of the pedicle involves two points : 
first, and necessarily, the tirrest of hoemorrhsige from its divided vessels ; and 
secondly, the question as to whether its stump should be left out of the wound 
or alloAved to drop into the peritoneal ca\dty. 

The earlier operators used the Ligature; and many still employ it. This 
is certainly the simplest, and appears to me to be the safest, method of guard¬ 
ing against hiemorrhage from the cut stump. A strong, well-Avaxed whipcord 
ligatm’e should be used. When the pedicle .is long and narrow, there can be 
no dififeulty in applying this ; when short, thick, or broad, the ligature is not 
so eas^ applied. The tumour must then be drawn forwards, and the struc¬ 
tures of the pedicle either expanded out or unraAcllcd, as it were, wheq » 
double ligature can be passed across it, the loop snipped, and the pedicle ti#d 
in tAA'Qi portions ; or the whipcord may be passed by means of a nsfivus-needle,, 
Avhich is made to transfix the pedicle at some point which the Surgeon has. 
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previously ascertained to be free from blood-vessels, and then securely knotted 
on each side. (Ircat care must be taken in tying the pedicle very tightly, for 
undoubtedly one of the great disadvantages of the ligature is that, owing to 
the shrivelling of the pedicle, it is apt to slip, and thus to lead to a fatal 
lijcmorrhage. 

Thei’e are two methods of dealing with the cuds of the ligatures. Thcifirst 
is, to leave them and the stump o!‘ the pedicle out of the wouud, securing 
them to the edges of the abdominal incision, or to the harelip pins by which it 
has been brought together. This method 1 formerly used and advocated ; but 
more recent experience leads me to concur with those who consider it as 
lavouring suppuration, sloughing, and jmrulent deitosits in the lower part of 
the wound and the pelvic cavity. 

"With respect to the (piestion of keeping the stump out of or allowingj't to 
drop into the x>critoneum, opinion is divided. 

Some of the eai’lier American ovariotomists, especially 1). L. Ilogers, cut 
the ligatures short and returned tlic stump of the pedicle into the wound. 
This practice was revived by Tyler Smith in 18(il, and has been adoj)ted by 
him, by T. Hrya-nt and others, with excellent results, the ligatures either 
becoming encajtsulcd or being dischai-god after a time through a sivppurating 
track. But when the clamp is used the case is dilferent. Here the o])inion of 
Spencer Wells, backed as it is by his extensive ex])erience, is as ].>ositive sxs it 
is valuable. He^strongly advocates the ]vi‘actice of securing the pedicle 
with the clamp outside the wound, so that it should not drop down bc( ween 
the lips of the incision in the skin and abdominal wall. The mortality of 
cases so treated was 1!).7 per cent. He strongly depi-ecates all minor and 
mixed methods of keeping the pedicle out of the incision, as being far 

inferior to the clamp in effecting this object. The 
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mortality after the /7/// rt-pcritoneal treatment of the 
stump was d8'G, or as nearly as jvossible double that 
of the ra:/;r/-peritoneal plan of treatinent; and these 
figures a])pear to be couclusiv’o as to the relative 
merits of the two. 


I forl)ear to si>eak of the erapkmnent of silver, 
lead, or other metallic ligatures, as they have fallen 


into disuse, and been aban¬ 
doned l>y the most experi¬ 
enced ovariotomists; as 
also have the methods of 
bringing the ends of the 
threads out through the 
“ fovea inguinaUs'interna ” 
or the vaginal septum, 
which are manifestly not 
worthy of adoption. 

The ligature possessifig 
the obvious disadvantages 



of favouring suppuration, and of not being a positively efiectual security 
against hmmorrhage, the Clajnp v as introduced as a substitute by J. Hutchin- 



AFTER-TREATMENT IN UVARIOTOMY. 


995 


•aon in 1858, Jind, after iuiAniif^ niKler^roiic varigns inocliticafcions, is noAV, in 
some sliapc oi* other, cmijloyed by very luany ovariotoinists. The object of 
the clauip is to compress the pedicle secnrely until looseiu^d bj’’ suppuration. 
The ciaiiip originally employed Avas a pair carpenter’s callipers : those now 
used by Spencer AVclls arc here tigured (Figs. S(;o, HCi). Tliey are so con¬ 
structed that, after their application, the liandles can be removed, and the 
compressor alone left on the pedicle, 'fhe action of this instrument is obvious. 
The pedicle, being seized, is lirnily compressed, and then (ait through about 
half an incli above the clamp. This, being concave on the np]Aersnrfi'U‘e, alloAvs 
the stump to 1.tc dressed easily, and acts as a. saucer to collect any dise,harg(^ 
The ligature of indei^ndent-vessels may also be coml)ined with comjiression of 
the whole ])edicle by the clamj). 

Cauterisation with compression Avas introduced by linker Brown as .a means 
of securing the pedicle and arresting lucniorrhagc. It is a method that has not 
been very generally adopted, OAving to the liability to reciuTcnt Ine.movrhuge 
that accouqAanics it. According to Idoyd Roberts, of Ahmehestor, in an exeel- 
lent pa])er on the treatment of the i)odicle, this ha])pens in one out of four 
cases. Jt is apt to occur AAdien only the cut surface of the ])odic!e. isc.au- 
terised ; the eschar being then too Aveak to I’csti'ain tin; ])re.ssin-e in the 
arteries, it is best guarded against by searing and coagnlafing at least an 
inch of the jtedicle. Should it be thought desirable to u.se 
cauterisation, the best instrument Avould be Chanibei's's aciu^l 
cautery parallel clamp (Fig. nOi'). 

'rh(.‘ incision' in the abdominal AA'ail sliould bo closed by 
the continuous suture j)as.sed li’oni Avithin outwards. Foi- 
til is purpose a sil ver Avire or (larl )o1 ised silk suture may I »o used, 
and care should be taken that the o})po.sito sides of the peri¬ 
toneum are brought Avell into contaci. and fastened l.ogethcr. 

The abdominal Avail must be still further snpjiorted iiy 
liroad and long .slips of plaster, and a laced mqikin round 
the body. 

Should it unfortunately be found, during the jirogress of 
the opei*ation, that adhesions exist, so close and e.xtensiAC us 
to prevent the removal of the tumour, the Avonud in the 
abdominal Avail must be closed, and tlie same after-tn'atincnl; 
adopted as in the successfully comjAletcd operation. 

"I’he After-treatment of the case Avill require the most 
carclul attention, although it presents nothing ol‘a very special 
charivcter, or that dilfers from the management of ordinary ab¬ 
dominal operations. The da,ngere to be apprehended are from 
peritonitis, exhaustion, and secondary hscmoiThage. Perito¬ 
nitis requires to be more carefully guarded against than jierhaps any other com¬ 
plication : of 150 fatal cases, it Avas the cause of death in Cl, ot- I'J jKiV cent. 
Pure ail', perfect cleanliness, complete quiet, and the undiA'idod attention of 
a skilled nurse, are, according to Siiencer AVells, the main rcquisite.s. Tlfe 
patient should be kept iu bed, in a uniform temperature. Xothiiig but*ice * 
and barley- or Scltzer-AA'ater, brandy, and beef-tea should be alloAved for scA cral 
days; and opium giA’en, if necessary. The urine must, he dmwn oH thrice in 
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the twenty-four hotirs ; but the bowels should be left unrelieved for several 
days, and then merely opened by an enema. As no solid food should he 
taken diarin<; this time, little inconvenience results. If peritonitis come on, 
it must he treated in accordance with the ntles laid down when speakinj? of 
that which follows stranprtilated hernia. Should symi)toms of exhaustion 
manifest themselves, the patient must he kept up hy Avine or hrandy, repeated 
as frequently as the irritable state of the stomach will permit. 

After recovery from ovariotomy, the cure is usually complete. Impregna¬ 
tion may occur through the medium of the oA’ary that is left; and parturition 
may he safely accomplished. In some rare instances, hoAvever, the ultimate 
result is not so fortunate. If the tumour have been malignant, recurrence 
may take jilace ; and occasionally the ovaiy that is left becomes the seat of 
disease, so as to necessitate a second operation. 

Hwk.nia of the Ovauy. It may happen that the ovary, on one or both 
sides, Ijecomes displaced, and escapes from the jjelvis through one of the 
openings which give passage to intestinal hernia. In three-fourths of the 
recorded cases (twenty-seven out of thirty-eight, according to Englisch of 
Vienna) the displacement has been inguinal. In nearly one half of the cases 
it AA^as congenital; all these were instances of inguinal displacement ; and all 
the instances of double OA'arian hernia Averc inguinal and congenital. 

The Causes of the displacement in the adult are not easily ascertained. In 
the congenital cases it AA'ould seem as if an abnormal descent of the OA’aiy took 
place, analogous to the descent of the testis in the male. 

Sumptmns. (Congenital ovarian hernia is nearly ahvays irreducible ; Avhile 
in most cases of acquired displacement of the ovtxry, it has been possible to 
return the tumour into the abdomen. The SAvelling is generally pyriform in 
the inguinal region, rounder in the femoral. There is no constant diagnostic 
symptoms ; but in scA’cral instances it has been noticed that the hernia became 
more tender on pressure, and larger, during menstruation. At this time, also, 
inflammation of the OA'ary may take place ; and, being attended with vomiting, 
may lead the Surgeon to imagine that the case is one of strangulated hernia. 
'Fhe diagnosis here is not easy ; indeed, according to Englisch, of twenty cases, 
in Avhich symptoms of strangulated hernia Avere present, a correct diagnosis was 
made in scA'cn only. The difliiculty of diagnosis would be much increased if 
an intestinal or omental hemia were present Avith the OA’arian. Abscess or 
sloughing of the displaced ovary occasionally occurs. 

Treatment. So long as the hernia presents no special symptoms there is 
little or no occasion for interference, l)eyond the wearing of a properly fitted truss^ 
If inflammation occur, the case must be treated on ordinary principles ; and if 
the ovary suppurate, the abscess should be opened. When the ovary is very 
painful, or has become cystic, extirpation may be practised. 
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TREATMENT OF DISEASED SPINE BY PLASTER OP PARIS BANDAOE. 

Dr. JiGwis A. Sayre, of the BelleA'ue Hospital, jscw York, has very in¬ 
geniously applied the jilaster of Paris bandage to tlie ti-eatjuent of caries 
of the spine Avith angular curA'ature, and to some of the more seAcre forms 
of lateral cuiTature. T'he folloAving is a brief summary of tlu; details of this 
method of treatment. 

'Pile sliirt being remoA ed, a thin, closely woven vest Avithout lu-mlcts is jmt 
on next the skin ; and a large pad is ])]aced oA cr the abdomen under the \ est. 
The child then standing under a tripod stand, to the a])ex oi'Avhich is attached 
block-and-fall arrangement carrying a hoi'izontal iron biu’, a ])addod tiollai* 
is buckled I’ound the head and cJiin, Avhile padded stirrups a?;e j)assed under 
the arms ; straps ai’e then passed se]>arately from the collar and arm-stirrups 
to the iron bar above. By adjusting these straps, the i-elativc tension upon 
the head and arms can be adjusted Avith nicety. 'J’he indication that the 
proper amount of extension has been made Avith the pulleys, is the comfort ex¬ 
perienced by the j)atient. When thus susiiended, the spine becomes much 
straighter ; the eaj’S are lifted from the shoulders, and tin; diseiised surfaces ol' 
the A'ertebne are thus prevented Irom pressing upon one another. The patient 
is now directed to take a feAv deep inspirations. Idaster of J^aris bandages 
are carefully applied round the body from the pelvis to the arms ; and strips 
of thin peilbrated tin arc ])liieed by the sides of the spine, and a second layer of 
])laster bandages passed round the Avhole. The straps being now renioA'ed, 
the child is laid upon a mattress. As soon as the case is dry, the abdominal 
2 Jad is withdraAvn ; and the patient, Avhen eioct, is found to be one to oue-and- 
a-half inch taller. Jn cases of caries of the cervical region, a head-i)iece is 
adjusted to the body-case, by means of Avhich the spine may be relieved of the 
weight of the head. After two or three months, the case may be slit do wti 
the front and fastened with eyelets. After such treatment, it is commonly 
seen that respiration becomes easy and the circulation free, while symptoms 
due to irritation of nerves subside. Dr. 8ayre strongly insists on the im¬ 
portance of practical details, such as the use of loose-textured bitudages and 
suitable jilaster, a closely fitting elastic shirt, and, above all, securing a perlect 
adaptation* of the case. Further details fis to Dr. tSayre’s jwactice will Ixj 
found in his Orikopcaclic Sioyei f/, 1H7(! ; fhe Richnond and Loinsnlk Medical 
■Joarnul, May, 1877 ; ailS the Aimncaa PraefUioner, 

The essential points in this treatment, are 1st: Extension of the spiiws by 
suspension, and 2nd : Fixing the spine Avhen so extended in a firm and light 
casing. 
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of areola, 578 

in axilla, diagnosis from aneurism, 119 
of bone, chroniit, 170 
neerotie, 178 
breast, 578 

ehi'onie, 580 
bursa patella', 339 
dorsal, 296 

in frontal sinuses, 39S . 
groin, causes of, 297 

diagnosis from aneurism, 139, 29S 
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iwrica'cal, diagnosis of, 298 
{terineol, 872 

perinepliritic, dioj^uosis of, 298 
popliteal, diagnosis from aneurism, 153 
IKistphairyugeal, 536 

dysphagia from, 537 
prostatic, 857 

psoas, from spinal diseatft.’, 296 

diagnosis from other abscesses in 
groin, 297, 298 

diagnosis from aneurism, 153, 298 
from cmiiyenia, 29S 
iTom fatty tunioure, 298 


1 Ausckss (i-ontiattej), 

iisoas, diagnosis from femoral hernia, 

I 29S, 669 

I from serous eolleetious and 

hydatid tiuuours, 298 
; :iClo-iliac, 305 

eliagnosis from spinal abscess, 306 
1 of spewmatic cord, 940 

iu spinal disease, 295. See Abscess, 
psoas 

diagnosis from sacio-iliac absec-ss, 

, 306 

cours<! of, 296 

I subniaiurnary, 578 

subperiosteal, 165 
i supramaminary, 57S 
f of testis, 945 

! tongue, 516 

‘ iiretliral, 872 

urimiiy, 819 

j Abscesses, scattered, in kidmy, 743 
Abscission of cornea, 464 
Absorbents. Sec Lympliatics 
! Acetabular coxalgiu, 309, 315 
prognosis of, 318, 325 
treatment of, 325 
A' l'tabuluni, excision of, 326 
Acupres.sure ptci/s, a ui'cdle; /iremo, I press), 
in aneurism, 62 

Adams’s oiiemtion for ankylosis of Iiip-joiui, 
334 

Adenoiel (&Sr)y, 11 gland; *l8oi, form), cancer 
of rectum, 706 

tumour of breast, 582 
Adenoma (fiSTjf, a gland), of breast, 582 
of parotid gland, 403 
Adlie.sions iuhcniial sac, 614 
niunageraent of, 642 
of penis to scrotum, 929 
Adhesive arteritis, I 
Age, iu relation to aneurism, 16 
arterial disease, 11 
calculus, 760 
cancer of breast, 595 
j excision of joints, 245 

I h.'cmorrboid.s, 721 

j hernia, 617 

femoral, 669 
operations for, 662 
lithotomy, 791 
lithotrity, 825 
necrosis, 177 

prostatic enlargement, §59 
rickets, 191 
s]iinal ourvaifnre, 350 
.stricture of .urethra, 889 




lOOO 


INDEX. 


Air-t«l)c. See Larynx and Ti-achca. 

opetratiouB on. 556. See Laryngotomy 
and Tracheotomy 
Ala nasi, restoration oi, 494 
Albuminuria, arthritis in, 217 
in relation to litliotomy, 792 
to lithoti-ity, 827 

Allarton’s opeiation of median lithotomy, 
796 

Alternating calculus, 756 
Alveolar processes, diseases of. See .laws 
AjU’ir'j'ATlON (finifiuio, I lop off), for ajieiir- 
i.sm, 42. See also Aneurism 
ankylosis, 236 
caries, 176 
joint-disease, 286 
malignant disease of hone, 207 
necrosis, 187 
o.steo-anourism, 211 
osteo-myelitis, 169 
Ami'Ijtathix of breast, 605 
of penis, 938 

at shoulder-joint in axillary aneurism, 

in subclavian aneurism, 
116 

of thigh, for hip-clisea.se, 330 

for xcoplitcol aneurism, 158, 
160 

results of, compared with excision 
of knee, 272 

Amnssat’s operation tor artilieial anus, 691 
in children, 701 

Amyloid tumours in prostate impeding litho¬ 
tomy, 784 

Ame.sthetics in comxircssion for aneurism, 55 
in coinju'cssing abdominal aortii, 138 
in operations on [ralate, 510 
in lithotrity, 810 
in stricture, 911 

Anel’s operation for aneurism, 38 
AJSEfKlsM (it'd, through j evptiva, 1 widen) 
in general, 16 

accidents after ligature for, 42 
amputation f8r, 42 

for gangi-ene after ligature of, 51 
for recurrent x>ulsation, 47 
for suxepuration of sac of, 49 
by ana.stomo8is, diagnosis from malig¬ 
nant disease of bone, 207 
in tongue, 516 
aiderio-venous, 67 

• of bone, 209. See Osteo-aneurism 
bruit in, 26 
causes of, 16 
circumscribed, 21 
symptoms of, 26 
classihcation of, iS 
rleath from, how produced, 32 
definition of, 16 
diagnosis of, 28 

fibm abscess, 29 

malignant disease of bone, 207 
neuralgia, 30 
osteo-aneurism, 210 
rheumatism, 30 
tumours, 2^ * 

diffused, 21 

symiptoms of 27 • • 


A.s'EUKISM {cotUintml). 
dis.secting, 21 
duration of, 25 
false, 18 

circumscribed, 2l 
diffused, 21 
sacculated, 20 
formation of, 23 
fusiform, 18 

gangrene in diffused form of, 28 
after ligature for, 49 
from pressure of, 24 
niuscnlur strain a cau.se of, 17 
uunilwr of, 25 
])ressiu'e-eilects of, 24, 32 
X)ulsation in, 26 
recurrent xmlsatioii in, 43, 45 
ruj)ture of, 32 

. sacculated, 19 

j secondary, 45 

' sjiontaneous cin e of, 30 

structure of, 23 

suiumratiou and sloughing of, 32, 47 
.siu’gical treatment of, 35 
symptoms of, 26 
ferininatioris of, 30 
treatment of, 33 

by .'icux)reHsure, 62 
by compressioji bv instrcLiieiits. 51 
constitutional, 33 
by digital coni])ri's.sion, 0*) 
Ksmarch’s mctliod, (x 
flexion, 61 

galvano-pum tuie, 63 
injection of ergotini', (in 

of percliloride of iron, 0 > 
ligature, 37. See Ligature 
1oi!al, 35 

by niuni])iilation, 63 

various mei lianii al meaii.s, liy 
true sacculated, 20 
tubular, iS 
vjtrico.se, 67 

AXEUKI.S.MK, SJ-ECIAl,, 6S 

of abdomen ami lower extremities, 136 
jmrta, abdominal, 13S 
dijiguosis of, 13S 

from iliai’ absi e.s.s, 298 
symptoms of, 138 
treatment by oompre.s,siou, i yj 
aorta, thoracic, 68. See Aueurisin, 
intrathoracie 

anil, forearm, and bam), 133 
axillary artery, 118 

amxmtation for, 131 
compression in, 120 
diagnosis of, 119 
inflamed, 130 
ligatura for, 120 

of siibelavian, 121 
sux>pnration of, 126 
symptoms of, 118 
treatment of, 119 
basilai- arftry, 98, 100 

brachial artoiy, 133 

• braehio-cephnlic wteiy, 74. See Aneur¬ 
ism of innominate artery 
carotid artery, common, 86 
diagnosis of, 87 
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Aneuhisms, si'ECiAii {co'iUiniml). 

of carotid ai tery, digital oomprcssion in, 89 
dysphagia from, 538 
• ligature for, 89 
spontaneous, 86 
symptoms of, 86 
treatment of, 89 
internal, 97, 99, 104 
treatment of, 98 
eerelttul arteiy, anterior, 98 

middle, 98, icx> 
posterior, 99 
femoral aitery, 151 
deep, 151 
superficial, 152 
treatment of, 152, 153 
gluteal artery, 149 
in luuid, 133 
iliac aitery, extci-nal, 139 

diagnosis Iroiii abscess, 298 
internal, 149 
inguinal, 139 

diagnosis from abscess, 139 
symptoms of, 139 
treatment of, 140 
of iuiiomiuate artei-y, 74 
diagnosis of, 76 
dysphagia from, 76, 538 
dysjmasa from, 75 
ligature for, of carotid, 78 

of subclavian, 77 
of subclavian and ca¬ 
rotid, 80 

pain in, 175 
pressure-elfects of, 75 
prognosis of, 76 
jiulse in, 75 
symptoms of, 74 
treatment of, 77 
intracranial, 98 
causes of, 98 
death from, 102 
pathology of, 99 
prossure-efiects of, 100 
symptoms of, 101 
treatment of, 104 
intraorbital, 104 
causes of, 104 
pathology of, 106 
prognosis of, 105 
6ymx>toms of, 104 
treatment of, 107 
intratlioracic, 68 

auscultatory signs of, 68 
dysphagia from, 71, 538 
dyspnoea from, 70 
galvano-jiuncture in, 73 
oedema from, 72 
X>ain in, 69 . 
pressure-clfoctB of, 68 
pulsation and tumour in, 72 
rational signs of, 68 
tracheotomy for, 74 * 

treatment of, 73 • 
of ophthalmic artery, 104 
of popKteal artery, 152 
diagnosis of, 153 
diffused, 154 

am^nitation for, 154 


! Aseckisms, ki'ecial {cantinurd). 

of i>opliteal artery, double, 159 
ligature for, 154 

of external iliac, 159 
of femoral, common, 153 
suiierficial, 154 
secondary, 159 
symxrtonis of, 152 
treatment of, 153 
pudic artoiy, 149 
radial artery, 133 
sciatic artery, 149 
subclavian artery, 107 
amx>utation foi', 116 
compression for, loS, 115 
diagnosis of, 108 

ligature of brachio-cei»halic artery 
for, 109 

of subelavian, 112, 116 
sym}>toms of, 108 
treatment of, 108 

thorax, hea<l and neck, and u]i]>ei 
extremity, 68 
lihial arteries, 163 
ulnar aitery, 133 
vertebm] aitery, 98 
Aiieurismal diathesis, 25 
varix, 167 

Angular ankylosis of clliow, 257 
of hip, 332 
of knee, 373 
curvature of spine, 291 

Sayre’s treatment of, 997 
Ankle, excision of, 282 
ivoak, 383 

Ankylosis (i^s^Aos, crooked), 233 
amjmtation for, 236 
comph'h*, 234 
of elbow. Hexed, 360 
straight, jfc 
excision for, 257, 360 
lihro-cclluhir, 233 
in hip-diseast>, 312, 314, 319 . 

forms of, 331 
niaiiugemcnt of, 323 
ojieratioiis for, 333 
incomidete, 233 
of knee, osseous, 373 
osseous, 234 
treatment of, 234 

Annandalc, excision of head of femur, 325 
Annular calcification in arteries, 10 
Antcveited uterus, 985 
Antisex>ti(! treatment of hydrocele, 952 * 
Axtkum, diseases of, 473 

dropsy and cystic disease of, 473 
diagnosis from tumour, 477 
sux>puratioii of, 474 
tumours of, 476 
Anus, abscess near, 714 
absence of, 700 

with opening of i-ectum into other 
canals, 703 

mtificial, formation of, 691 

by Amussat’s oxKjrationi 691, 
701 • * 

, by Calliseu’s ftiethod, 691 
* in«ancer of rectum, 694, 70S 
in children, 700 
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Anus (continued). 

ai tiiicial, formation of, by Littre’s opera¬ 
tion, 691, 701 
by iwrineal section, 701 
results of, 694 
in beniia, 646 
treatment of, 648 
cancer of, 708 
closure of, 699 

with absence of roctuiu, 700 
by st'ptuni, 699 

congenital nialfomiations of, 699 
lissui-e of, 711 
listula of, 715 
im})crforate, 699 
moist skin around, 733 
[irolajisc of, 734 
from calculus, 762 

spasmodic contraction of sphincter of, j 

714 I 

ulcers of, 711 j 

Aout.v, a})doiuiniil, aneurism of, 136 I 

diagnosis of, 137 
syin])toins of, 136 | 

treatment of, 137 ! 

eomprossion of, 137 
ligature of, 147 

thoracic, aneurism of, 68. iSVc Aiieu- 
risTii, intrathoracic 

Aphonia (a, negative ; tfiandi, voice), 549 I 

Arctation (arcta, 1 narrow) of arteries, 4, 13 
Areola, inflammation and abscess of, 578 
Au.m, aneurism of vessels of, 133 
ankylosis of, straight, 360 
contraction of, 360 

of muscles of, 361 
deformities of, 360 

gangrene of, after ligature of arteries, 129 
Arndt, ligature of bmchio-cephalic artery, 110 
of subclavian, 114 

An rimiEs, aneurism of. Sec Aneurism 
atheroma of, 6, 7, 16 
calciKcatiou of, 9 
contraction of, 4, 13 
degenerations of, 6 

a cause of aneurism, 16 
diseases of, i 
earthy matters in, 11 
embolism of, 3 
fatty degeneration of, 6, 16 
, gangi-euo from obstruction of, 4, 14 
granular degeneration of, 6 
luflninmation of, 1. See Arteritis 
ligature of. See Ligatui-o 
occlusion of, by disease, 4, 13 
plastic deposits in, 5 
plugs in, 2 

pressure of aneurism on, 24 
nipture of spontaneous, 13 
steatomatous deposit in, 6 
structural diBease.e of, 5, 13 
causes of, 11 
effects of, 12 
relative fretjuency of, 12 
Ej^philitic deposits in, 9 
ICirombus in, 2 
ulceration df, 13 

wounds of, in hernia ojierations, 645 

in lithotomy, 786 ., i 


Autejues or Aktehy, axillary, ancuiism of,. 
118. See Aneurism 
ligatui’e of, 130 

basilar, aneurism of, 98, 99, too 
brachial, aneurism of, 133 
ligature of, 134 

brachio-cephiilic. See Artery, inno¬ 
minate 

of bulb, wound of, in lithotomy, 787 
carotid, common, aneurism of, 86. See 
Aneurism 

anenrismal varix of, 86 
ligature of, for aneurism of aorta, 
73 

of carotid artery, 89 
of innominate arter\', 
78, «o 

intmorbitid, 107 
on distal side, 95 
effects of, on bruin, 91 
on lungs, 95 

internal, aneurism of, 97, 99, 104 
cerebral, anterior, aueurisiu of, 98 
middle, 98, 100 
]tostcrior, 99 

dorsal of jssnis, woimd of, in lithotomy, 

787 

epigastric, relation to femoral hernia, 
667, 672 

to inguinal hernia, 657 
femoral, aneurism of, 139, 151. Sec 
Aneurism 

ligatui’e of, common, 153 
• suxHwficial, 154 

accidents after, 157 
relation to femoiril hernia, 667 
of foot, ligature of, 164 
foreunii, aimurism of, 133 
gluteal, aneurism of, 149 
Jnemorrboidal, inferior, wound of, in 
lithotomy, 787 
ofhan<l, aneurism of, 133 
iliac, common, ligatui’e of, 144, 150 
external, aneurism of, 139 

ligature of, for inguiinil unourism, 
140 

jKijditeal aneurism, 159 
results of, 143 
internal, aiicui-ism of, 149 
ligatui’e of, 150 

innominate, aneurism of, 74. See 

Aneurism 
ligature of, log 

intracranial, anenrisni of, 98. See 

Aneurism 

lingual, ligature of, 520 
obturator, I’elution to femoral hernia, 667 
oxihthalmic, aneurism of, 104 
palmar, aneurism of, 133 
iverineal, wounds of, in lithotomy, 787, 
798 

Xilantor. Sec Ai-teries of foot 
XKiiiliteol, aneurism of, 152. See 

AnetiMsm 

pndio, aneurism of, 149 

internal, wound of in lithotomy, 
787 

radial, aneurism of, 133 
ligatni’e of, 135 
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Aktehies or Akteuy (coiitiiuu-d). I 

sciatic, aneurism of, 149 

ligature of, 150 ! 

subclavian, aneiurism of, 107. ffee 1 
Aneurism j 

compression of, 115 | 

ligature of, for aneurism of axillary } 
artery, 121, 124 I 

of innomiunte arteiy, 77, 80 
of subclavian artery, 112, 116 i 
accidents after, 125 i 

distal, 116 ‘ 

thyroid, ligature of, 410 ' 

tibial, aiieuiisin of, 163 ! 

anterior, ligature of, 163 I 

posterior, ligature of, 163 
ulnar, aiuuirism of, 133 
ligature of, 135 

umbilical, relation to inguinal liernia, ’ 
056, 657 

vertebral, aneurism of, 98 
ligature of, 117 
Arterio-venous aneurism, 167 
AiiTEurris {artn-ia, an artery ; His, denoting , 
intlaminatiou), i 
changes in artery in, 2 
clii'onie, l 

embolic, 1, 2 j 

gangrene from, 4, 5 : 

plastic, I, 3 : 

secondary ctfects of, 4 j 

.suba(ntp, i j 

syniiiloms of, 4 ; 

thrombosis from, 2 ; 

Artiiritic coxalgia, 309, 313 

prognosis of, 317 | 

treatment of, 320, 324 I 

Airniurns {ApSpov, a joint; His, denoting ! 
inllanimation), 216 ■ 

chronic rlieiiniatic, 227 ! 

of hip, 227 j 

causes of, 229 i 

diagnosis ol', 229 
])atTiologieal changes in, 228 1 

prognosis of, 229 I 

treatment of, 229 i 

of lower jaw, 230 j 

shoulder, 230 

deformans, 362 ! 

simjde, acute, and chronic, 216 
causes of, 216 

diagnosis of, 220 1 

liathology of, 220 

repair after, 223 j 

symptoms of, 218 ^ 

treatment of, 224 

strumous, 230 j 

pathological changes in, 231. \ 

symptoms ai^ 230 i 

treatment of, 232 j 

Artificial anus. Sec Anus, artificial 
pupil, 433 

iridectomy for, 437 
Ascitic fluid in heraial sue, 

Aspenna, (A, negative ; awdpfut, seed), 975 , 

Aspirator, use of in ratentioii of urine, 916 | 

in strangulated hernia, 653 ! 

in tapping chest, 570 

Astragalus, excision of, 281 i 


Atheroma (aBdpa, or kB 4 ipit, porridge of mealV 
in arteries, 6 
initura of, 7 

inllueucu on aneurism, 16 
Atlas, disease of, 301 
Atony of bladder. Sec Bladder 
of rcetuni, 714 

Atrophy {A, negative ; Tpe<pa>, 1 nourish) of 
bone, 191 
of prostate, 869 
of testis, 943 

Attitude iu hip-joint disease, 310 
Auscultatory signs of aoitic uiicnrism, 68 
Auvert, ligature of subclavian, 114 
Axilla, aneurism in, I18 
tumours in, 6io 

Axillary artery. Sec Arteiy, axillary 

glands, iiiii>licated in mamni.ny cancer, 
S 93 

lym]>]uu1enoiiia of, 610 
strumous ilisease of, bio 
Axillo-mamniniy cancer, 609 
Axis, disease of, 301 

Ayres’s operation forextroversion of bladder, 
840 


BAiUMiTuN’s glottiseope, 544 
Baker, couneetiou between ranula and 
Wliartoninii duct, 331 
India-rubber trachea-tubes, 567 
statistics of cancer, 601 
Balanitis (paKavos, an acorn, also the glans 
penis ; His, denoting inllammatioiB, 
934 

Bandages in eyc-oi>erations, 414 

plaster of Paris, in ilisi^aso of spine, 

997 , , . 

Barton, opi-ration for angular uiikylosis of 
hip, 333 

angular ankylosis of 
knee, 373 

Baudens, statistics of cxcisiou of shoulder, 
252 

Beck, M., secondary diseases of urinary 
organs, 738 • 

Belliiighuin, treatnumt of aneurism by com¬ 
pression, 59 
Belloe.(['s sound, 390 
Benign polypus, 392 
Biceps niusi-le, contraction of, 360 
Bickersteth, ligature of hraehio-eeplialio 
artery, no, 112 

of carotid a]i|l subclavian, 8r 
Bifurcation of tholiand, 364 
Bigg’s apjiaratus for contracted knee, 370 
for wty-jieck, 359 
Bilateral lithotomy, 802 
Bilharxia hnmiatobiii, haonaturia from, 850 
Billroth, caries, 172, 174 

chronic rheumatic arthritis, 228 
extiipation of laiynx, SS 4 
ligature of both carotids, 94 
r**movnl of villous growth ot bladder, 
849 

white swelling, 232 

Blachman, h’gatuie of both carotids, 99 
BnADDEU, atony of, 852 * 

danger o 4 ’, in lithotiity, 819, 828 
incontinence of uriue Iroiu, 85s 
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Bi^ADDEa (colUiuuetiD. 

atony of, retention of urine from, 852 
diagnosis of, 853 
results of, 853 
syni})tonis of, 852 
treatment of, 854 
eaiio-er of, 848 
ctitarrh of, 843 

trcatuieut of, 846 

conditions of, uiifavouraljle to lithotrity, 
827 

congenital uialfomiation of, 839 
cysts of, 849 

lodging calculi. See Bladder, 
Siuieulated 

difficulty of entering in lateral litlio- 
toiny, 781 

in median lithotomy, 801 
dilatiition of, 738 

dilatation of n(;ek of, in lithotomy, 

775 

diseases of, 839 

induced by calculus, 766 

by enlarged jirostatc, 862 
by stricture, 821 
by surgical causes, 738 
producing irritation, 845 
exploration of, after lithotrily, 815 
extroversion of, 839 
false membrane in, 783 
fasciculated, 739, 783 
tistulous openings into, 709 
foreign bodies in, calculi formed on, 

, «35 

lioiiuorrhagc from, 850 

into, after lithotomy, 788, 792 
liernia of, 616 

treatment of, 662 
Lyp-rtrojiby of, 738 

effect ill kidney-disease, 739 
iiiilammatiou of, acutt;, 842 
gonorrhical, 880 
after lithotomy, 793 
after lithotrity, 819 i 

chronic, 843 ■ 

complicating litlioti'ity, S27 
diagnosis fi-oni enlarged i)ro.stat(‘, I 

863 ! 

irritable, 843 

causes of, 845 i 

in children, 847 j 

complicating lithotrity. Si9, S27 i 

diagnosis of, 845 | 

in gouorrliceJ, 879 I 

pathology of, 844 
tl'eatmeut of, 847 
in women, 847 

irritation of, by calculus. 762 
by lithotrity, 816 
painful conditions of, 836 
puncture above pubes, 868, 916 
through I'ectum, 868, 91 s 
sacculated, 739, 759 

complicating lithotomy, 783 j 

> complicating lithotrity, 828 
(Secondary morlnd conditions of, 738, 
766 *• I 

sounding the, 763 j 

errors in, 766 1 


Bladueu (co)Uititted). 

spasm of, complicating lithotomy, 783 
stone in, 756. See Calculus 
tumours 0^ 848 

diagnosis from enlarged prostate, 
863 

washing the, after lithotrity, 814 
wounds of, in lithotomy, 7^ 

Bland, ligature of biuchio-ccphalic ai-tcry, 
110 

Blanc, Sir G., irritation of brain by aneurism, 
no 

Blcpharoplasty ( 0 K 4 ^>apov, an eyelid; irAchro'iu, 
I form), 493 

Blind fistula, in ano, 717 
piles, 720 

Blood, changes of, in arteritis, 2 
in hroinatocele, 955 

Blows, aueurism «au.scd by, t8 

Bon e, abscess of, chronic, 170 
aneurism of, 208, 209 
atrojdiy of, 191 
caries of, 172. See Caries 
cy.stic tumours of, 200 
ih^ad, separation of, 180 
disease ia, disease of cai-tilago dependent 
on, 221 

di8eas(!s of, 165 
effect of aneurism on, 25 
enclioudroma of, 200 
erectile gi'owths in, 209 
exfoliation of, 180 
«-xostosis of, 198 
growth of, arrested, 191 
hydatids in, 202 
hj’pcn-tropliy of, 190 
iidlamination of, 166 
huigth of, increased, 190 
inaliguaut disease of, 203 
central, 204 
diagnosis of, 206 
peripheral, 204 
situation of, 205 
.symptoms of, 206 
treatment of, 207 
myeloid tumours of, 200 
necrosis of, 176. (See Necrosis 
pulsating tumour of, 208, 2og. Sec 
Osteo-aueurism 
repair of, after necrosis, 181 
sanguineous tumours of, 208 
sclerosis or hardening of, 190 
scrofulous disease of, 173, 194 
softening of, 192 
.spiudle-celled sarcoma of, 201 
struotiu-al changes iii, 190 
suppuration of, 167 
difi'use, 168 

syphilitic disease of, 173 , 
trephining of, 171 
tubercle of, 196 
tumours of, 198 
malignant, 203 
trea^entof, 202 
ulceration of, 173 

Bone.s, nasal, fistulous openings in, 503 

Bougies for stricture, 894 
bulbous, 896 
filiform, 896 
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Boutonniere operation, 912 
Bowman’s probes for nasal duct, 423 
Boys, impaction of calculus in urethra of, 

lateral lithotomy in, 779 

dilHcnities in, 781 
mortality of, 791 

Bozeman’s ojuu-ation for urinar3’’ vaginal 
fistula, 927 

Brachial artery. See Artery, bra(}hial 
Brachio-cephalic avteiy. See Arteiy, innomi¬ 
nate 

BhAIN, aneurisiiBs of vessels of, 98 

congenital hernia of membranes of, 

385 • 

effce,tof ligature of carotid on, 91 
Brainard, operation for angular ankylosis 
of knee, 372 

Brasdor’s opemtion for aneurism, 39 
Bjieant, abscess of, 579 
chronic, 580 
absence of, 574 
adenoid tumour of, 582 
amputation of, 605 

mortality after, 608 
anomalies of development of, 574 
of secretion of, 576 
cancer of, 590 

axillary glands affected in, 593 

causes of, 595 

caustics in, 509 

colloid, 595 

compression in, 598 

d(!velo]>ment of, 591, 594 

diagnosis of, 596 , 

duration of, 593 

encepbaloid, 594 

in male, 609 

ox)eration for, 599 

selection of cases for, 603 
pain in, 592 

ivtraction of nipple in, 592 
return of, after operation, 605 
sidrrhus, 591 
skin implicated in, 591 
structure of, 593 
ti’eatraent of, 598 
cystic sawioma of, 588 

diagnosis from cancer, 596 
tumours of, 585 

treatment of, 588 
diseases of, 574 
in male, 609 

ftetal remains in tumours of, 590 
hydatids of, 590 
hypertrophy of, 576 
innammation of, 577, 578 
lacteal tumour of, 577 
neural^ of, 575 
painful tumour of, 585 
recurrent fibrous tumour of, 590 
sanguineous cj'sts in, 590 
sarcomatous tumours ofi 5S4 
scrofulous tumour of, 599 
sero-cystic tumour of, 585 
sero-muoons cyst of, 

Bupernumeraiy, 574 
tumours of, 581 

non-malignant, 582 


Bridle strictures, 890 

Broodbent, ligature of carotid for innominate 
*■ aneurismi 80 

Broea, ligature of subclavian for innominate 
aiu'.urisin, 78 * 

Brodie, .Sir B., compound lysts in breast, 
586 

sero-eystic tumour of breast, 585 
statistics of litliotomy, 791 
tiiaitment of evstier tumours of breast, 
588 

of fissure of anus, 713 
of twisted stricture, 896 
Bronebi, ja'cssuri' of aneurism on, 70 
Biion('iiooki-k { Ppdyxoi , the windpipe ; 
KiiKri, a tumour), 407 
acute, 411 
causes of, 408 
cystic, 407 
dysidiagia from, 538 
excision in, 470 

^ ligature of thyroid arteries in, 410 
)iulsating, 408 

diagnosis from carotid aneurism, 

89 

simple, 407 
treatment of, 409 
Bruit in aneurism, 26 
Bryant, statistics’of excision of knee, 272 
tracheotomy in laryngeal discasi*, 553 
Buci’al oixaution I'or excision of tongue, 

526 

Biichauun’s oiK-mtioii for restoration of liii,- 
508 

rectangular stalf, 797 

Bull) of uvetlira, arteries of, wounded in 
lithotomy, 787 

wound of, in lateral lithotomy, 788 
in median lithotomy, 799 
Bullen, ligature of subclavian artery for 
axillary aneurism, 127 
Bunion, 341 

Burow’s plastic operation, 492 
BfllsA VATEi.l**, diseases of, 338 
enlnTgement of, 340 
inflammation of, 338 
. sloughing of, 340 
supi)u ration of, 339 

disease of patella from, 339 
tumours of, 

Bui-ste, diseases of, 336 
enlargement of, 336 
treatment of, 337 
situations of, 336' 

Bursal tumours in liam, diagnosis from 


aneurism, 153 ■ 

Buscli, ojieration for digital (!ontmction, 

363 

Busbe’s needle, 731. 

Butcher’s saw, 246 

statistics of excision of knee, 272 


Button-snture, 927 


Cachkxt, influence of, on aiieurum, 18 
Ciccal hernia, 616 
treatment of, 662 
Calcanenm. See Os calcis • 

Calcification (<»/«, lime; facto, I make) of 
arteries, 9 ^ 
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< 'alciilons diatlieses and deposits, 7 52 

< 'AixjULiTH (Lot. a small 'stone or ptibble) in 

bladder, 756 

altematina 756 
in boys, lifliotomy I'or, 779 
lithotiity for, S25 
carbonate of lime, 756 
causes of, 760 

ehiiraeters of, influeneiii}' rlioieo of 
operation, 826, 829 
cbeniical, 753 
physical, 759 

lO'Ushing of. Sen Jdthotrity 
in lithotomy, 785 
cystiiK!, 7SS 
diagnosis of, 763 

from enlarged i>rostate, 863 
difficulty in fiiKliiig, 781 

in seizing ami extractijig, 782 
encysted, 762 

a contra-indication to litlio- 
trity, 828 
dot<!ction of, 765 
difficulty from, in litliotoiny, 

783 

extraction of, liy lithotonij^ 766, 
800. See- Inthotoniy 
by lithotiity, 807. Litho- 
trity 

facets on, 758 

fracture of, spontanijous, 758 

difficulties in litliotoniv from, 
786 

geographical ilistribntion of, 760 
hardness of, 759 

impactioii of fragments in urethra, 
S17, 825 

in females, removal of, 835 
statistics of, 834 
symptoms of, 835 

impaction of, in urethra of boy, 833 
influence of age and sex 011, 760 
irritation of bladder by, 762 
large, 759 

removal of, 759, 784 
dangiirs of, 794 
by high operation, 804 , 
litbic acid, 753 

nnfavonralde for litbotritj', 826 
micturitimi ntfeeted by, 762 ■ 
mulberry, 754 
multiide, bow detected, 621 
nucleus of, 756 
number of, 758 

ojierations for. »S'cc Lithotomy and 
Lithotiity 
origin of, 757 

in bladdcu-, 758 
in kidneys, 757 
oxalate of lime, 754 

■ unfavourable for lithotiity, 

8 a6 

pain proilmied by, 761 
patholi^eal changes induced by, 
766 

phosphatic, 755 

lavoumble for lithotrity, 826 
iposition of, 759 , 

difticulties from, 782 


I CALiTi.rs (KontinuHl). 

in bladder, priapism from, 76 
luolapsus ani from, 762 
recurrence of, 673 
shajie and size of, 759 
difficulties from, 784 
sounding for, 763 
errors in, 766 
straeturo of, 756 
symptoms of, 761 
tenesmus from, 762 
urate of ammonia, 753 
uric acid, 753 

unfavourable for lithotiity. 

826 

varieties of, 7 52 
\v(‘iglit of, 759 
xanthine, 755 

lietween glaiis and preinice, 030 
in kidneys, 757 
in misal fossa-, 398 
jirostatic, 833 
salivaiy, 532 
in iiietlii-a, 831 

Callisen's operation for artificial anus, 691 
(.'iimpbell, ligatiii'c of carotid, 79 
(.'anal of Niick, lieniin, in, 665 
('analiculiis, slitting the, 420 
('ancelloiiK exo.sto.si.s, 199 
(.'a.xcki: in abdomen, diagnosis from aneur¬ 
ism, 137 
of anu.s, 70S 
in axilla, 610 
axillo-inammary, 609 
ofjbladder, 848 

bone. See. Bone, iii.'diguant <Usease 
of 

breast, 590. Sec Bntast 
in cheeks, 398 
chimuey-.sweeper’s, 940 
cpitJielial. Sec Epithelioma 
of inte.stine, obstruction from, 6S2 
jaw, upper, 476 
lower, 470 
of lips, 400 
of muscles, 347 
in nee.k, 406 
of uoso, 392, 303 
aiSophagu.s, 541 
]>arotid gland, 404 
])eni.s, 936 
Ttbaryiix, S37 
jirostate, S69 
rectum, 706 

I scrotum, 940, 974 

testis, 969 
tongue, 517 
tonsils, 536 
uterus, 987 

Capsular cataract, 445 

Cajmt obsti]mm {Lat. head turned to one 
side), 358 

Carbonate of lime calculus, 756 
Cakiks (Lat. xgtteuuess), 172 
causes of,' 173 
operations for, 175 
relative frequency of, 172 
stnicture of bone in, 172 
symptoms of, 173 
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CAiiiES {cotUiwicd). 
treatment of, 174 
in femoral coxalgia, 311 
of trochanter, 330 
of vortehrsB, 291. ,SVc Spine 
■(’aMiochan, ligature of carotid for elephan¬ 
tiasis, 94 

■rkrotid artery. Sec Artery, carotid 
('arpue, Indian rhinoplastio operation intro¬ 
duced by, 495 
Carpus. Wrist 
■< '.arte 8 coifipressor for aneurism, 58 
■t.'artcr, calculi in India and lingland, 761 
<4lii”i'TLAriRs, destruction from synovial 
disease, 221 

from disiiase of bone, 221 
repair after, 223 

inflammation or ulceration of, 222 
of larynx, necrosis of, 554 
loose, in joints, 236 
symptoms of, 236 
treatment of, 237 
•Castration, 971 

< '.VTAiiAfn’ (KarappdKTTis, a portcullis), urtifi- 
i cial pupil in, 433 
ciipsul.ar, 445 
diagnosis of, 443 

extraction of, by'flap-operation, 447 
by ne(‘dl(^-operation, 453 
liy suction, 457 
by traction, 449 
by Von Criife’s method, 449 
forms of, 443 
hard, 443 

cxtawtion of, 447 
iiiddcssis in, 436 
operation for, 445 
secondary o])erations for, 459 
senile, 443 
soft, 443 

removal of, 453 
traumatic, 444 
J.atarrh, chronic, 388 

vesical, symptoms of, 843 
treatment of, 846 

r'.vriiRTEU ((tard, down ; fijgi, I send), eflect 
of retention and repeated use of, 854 
elbowed, 867 
female, 980 
for lithotiity, 815 
Sims’s, 926 

use of, in retention from enlarged pro¬ 
state, 866 

fi'om gonoiThtea, 880 
from stricture, 895 

t accidents attending, 897 

•Cathetdre a coude, 867 
itlathftt^sm, forcible, 869, 914 
Cauljfcwer growth of rectum, 706 
iwutcms, 986 

Caui^s (itafaj, 1 burn) in cancer of breast, 

1:599 

% piles, 732 

stricture of urethra, 9go 
urethral tumours, 928 
uterine diseases, 984 

Cautery, actual, in hsemorrhage from aneu¬ 
rism, 49 

in ovariotomy, 995 


] Cauterj', actual, in urethral tumoiii's, 928 
I ga!vaiiii‘, in urethral tumours, 92^ 
i , Cellular exostosis, 199 
! (Vntrnl malignant disejise of liotic, 204 
i necrosis, 177, 179 

Cervical spine, disease of, 301 
; t%ancrons induration, diagnosis from epithe- 
j lioma, 937 

! Chassaignae’s ecrascur, 523 
j (.’hassaigiie, treatment of* loose cartilages, 

I 238 

; Cheek-eomjivi'ssor, 504 
; ('heeks, fissures of, 507 
I tumours and nleio-s of, 398 

i Clieiloplasty a lip ; ir\diror», I form 

I or shape), 507 

! Chest, iuflainmatioii of, contents of, after 
I ligature of subclavian, 125 

I tapping the, 569 

I CHii.nuEN', congenital iiialformiitions in. 

1 See Congenital Malformations 

I colotomy in, 700 

! fetid nasal discharge in, 388 

I ine.oritinenco of urine in, 855 

I irritable bladder in, 847 

i lithotomy and lithotiity in. Sec Hoys, 

1 Idlhotoray, and Litliotrity 

! malformations of aims in, 699 

nervous affections of huyii.v in, 554 
[ I’ott's disease of spina in, 293 

j tracheotomy in, 564 

umbilical hernia in, 673 
vaginal discharges in, 885 
Chimney-sweeper’s cancer, 940 
i Chloroform in eyc-oiieratious, 414 
in hernia, 631 
in litliotrity, Sio 
in operation for squint, 427 
in operations on stricture, 911 
in tracheotomy, 561 
Chopart’s amputation, 275 

ojMwation for restoration of lip, 507 
('liordee (xopH, a string), 874 
treatment of, 879 

Ciiiiselli, electro-puncture of aneurism, 36, 
64 

Circulation, imjiedcd, a cause of ancnrisni, 
18 

tUrciimcision, 932 
Ciivumscrilied false aneurism, 21 
tdvialc, lithotrite, 809 

litliotrity performed by, 807 
ivi<‘<lio-bi]ateval lithotomy, 804 
mode of seizing stone, 812 
statistics of lithotrity, 823, 830 
tiilobi^, 815 
urethrotome, 905 
(Uainp, use of, in ovaiiotomy, 994 
Clark’s operation for urethroplasty, 023 
Clavicle, dysphagia from dislocation of, 539 
excision of, 255 
Claw-foot, 380 
Cleft palate, 509 

operations for, on hard palate, 5*3 
on soft palate, 510 
j Clergyman’s sore throat, 549 
' Climate, influence of on aneiBrism, 17 
i Clitoris, hypertrophy of, 9S3 
1 removal of, ^3 
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Cloae® {cloaca, a drain or sewer) in necrosed 
bone, 179, 181 
tdot in aneurism, 23, 37 
Clover's api>aratU8 for washing bladder in 
lithotrity, 815 

ciroumcision-tourniquct, 932 
Club-hand, 361 
Club-foot, 375 
hollow, 380 

Coagulation in piTes, 727 
t’ockle, effect of occlusion of left ciorotid on 
aortic aneurism, 73 

(’ollai-d, spontaneous cure of intraorbital 
aneurism, 105 

< Jolloid glue or gelatine ; tJSos, form) 

cancer of breast, 595 
Colon, hernia of, 614 

treatment of, 662 

relations of, to scat of obstruction, 685 
i'olotomy (kwAov, the colon ; rt/ivu, I cut) 
See Anus, artificial 
in cancer of rectum, 708 
Colton de Noyau, distal ligature of carotid, 

96 

Columna nasi, restoration of, 494 
in Indian operation, 497 
Complete ankylosis, 234 
fistula in ano, 716 
inguinal hernia, 655 

< JomiKinnd cysts of breast, 586 
CoMi’Uifssjok in adenoma of breast, 583 

in aneurism, 51 
by acuprcssui'e, 62 
by finger, 60 
instruments, 51 
applicability of, 58 
circumstances intiuencing success 

, .S3 , 

duration of, 57 
effects of, 56 
history of, 51 
niethod of, 53^ 
princijile of, 5* ' 

of abdominal aorta, 137 
in inguinal aneurism, 140, 146 
in Mullary aneurism, 120 
of bi-achiul artery, 133 
in bronchoccle, 409 
in cancer of breast, 598 
in carotid aneurism, 89 
in femoral aneurism, 153 
in inguinal aneurism, 140 
in intraorbitid aneurism, 107 
in popliteal aneurism, 153 
in subclavian aneurism, 108, 115 
Compressor for aneurism, application of, 53 
Concretions, gouty, in external ear, 387 
in meatus auditorius, 387 
Condyloraata (*< 5 i' 8 wAo», a swelling), diagno¬ 
sis from piles, 728 
in labia, 98I 

Congenital defect of diaphragm, 678 
fissures of cheeks, 507 
hernia of cerebral meminranes, 385 
' diaphro^atic, 678 
il^inal, 655, 662 
« inrariaft, 996 
by^BDCele, 946 « 

hypertrophy of toes and foot, 383 , 


I Congenital nialfoimations of anus and rec 
tiun, 699 

of bladder, 839 
of fingers and hand, 363 
of lips, 399 
of penis, 929 
phimosis, 930 

Congested intestine in hernia, 626 
management of, 640 
Congestive stricture, 888 
Conjunctivitis, gonorrhoeal, 882 
Conservative suigery. See Excisiiib 
Constipation, duration of, in intestinal ob¬ 
struction, 683 
CoxTKAiiTioN of arm, 360 

of arteries fiom disease, 4, 13 
in femoral coxalgia, 317 
of fingera, 361 
foreann, 361 
knee-joint, 366 
lips, congenital, 399 
muscles, 355 

spasmodic, of sjihincter ani, 714 
of stcrno-mastoid muscle, 358 
of toes, 382 

Cooper, Sir A., ligature of aorta, 147 
e.ystic tumours of breast, 585 
dysjihagia from dislocated clavicle, 539 
ligature of exteraal iliac artery, 141 

of subclavian artery, I2i , 
Cooper, ligature of br-acbio-cophalic artery, 
no 

Copaiba in gonoiThfca, 876 

Coni, spermatic. See 8])erinatic coni 

Corelysis (<c<lpn, the pupil; Ae», I loosen), 

441 

Corley, wound of obturator in hernia opera¬ 
tion, 672 

Cornea, abscission of, 464 
foreign bodies iji, 429 
staphyloma of, 465 
tapping the, 432 

Corpus cavernosum, danger «f wonuding ia 
lithotomy, 788 
spongiosum, absence of, 929 
Corsa, ligature of carotid, 79 
Coulson, lithotomy at various ages, 760, 
791 

mortality fimn lithotomy, 791 
statistics of lithotrity, 824 
Coxalgia {coxa, the hip ; ^701, pain), 309. 

See Hip-disease 
Cracked nipple, 578 
Cracks in tongue, 517 
Cranial bones, necrosis of, 188 
Crisp, aneurism witli regard to sox, 17^^^. 
femoral and poplit^ aneurisuis, 
results of ligature of femoral, 

Cresse, influence of size' of calcnl^ on ' 
results of lithotomy, 794 
Croup, spasmodic, 554 

opening the-windpipe in, 556 
Cube 08 in gonorrhoea, 870 
Cuboid hone, excision of, i84 
Cuneiform bones, excision off, 285 
Curvature of spine, angular, 291, 997 
lateral, 3^. ^Sfdne h 

Cusack, puncture of subclavian anfurism, 
123 



INDEX. 


1009 


Cuticle of ear, thiokeniug of, 388 
Cyphosis 1 ben<l), 349 

Cyatic (Kitrris, a cyst or bladder) broncho- 
cele, ^7 

diagnosis from carotid aneurism,. 89 
cancer of breast, 596 
sarcocele, 968 
sarcoma, 588, 589, 596 
Cystic tttmouks of antrum, 473 
of bone, 200 

breast, 585. Sec Breast 

cheeks, 398 

groin, removal of, 697 

labia, 981 

lips, 399 , 400 

lower jaw, 486 

mouth, 530 

muscles, 345 

neck, 405 

ovary, 987 

pai’otid gland, 403 

penis, 939 

testis, 968 

containing coloured matters, 
969 


tongue, 517, 530 
, vagina, 982 

Cystine, calculi of, 755 
Cystitis (kCittis, the bladder ; ilis, denoting 
inflammation), 842. ^ See Bladder, in- 
daiunmtion of 

Cystocele (Kitrris, the bladder ; a tu¬ 

mour), 616 
in females, 983 

'lystotomy {Kiaris, the bladder; rinvw, 1 
ent), 846 
treatment of, 662 

j'sts in bladder, 849. See Bladder • 
dentigerous, 474 
in omentum, 644 
in prostate, 870 

in thyroid body, diagnosis from aneur¬ 
ism, 89 

.zermak, the laryngoscope applied by, 544 

S zerny, ligature of aorta, 148 

•EAFNI'-XS, 388 

JDkfokmittes, 348 

of arm and liand, 360 
* of face and neck, 358 
of leg and foot, 366 
of neck and limbs, 354 
of spine. See Spine 
Degeneration of arterial tissue, 6 
j, a cause of aneurism, 16 
l^mme, distal ligature of carotid, 96 
^ Morgan, draimge in empyema, 572 
Dentigerous cysts, 474 
Dontinid tumours, 474 - 
Bepredisd nose, operation for, 500 
Deso)xi|Muz, gmnular urethritis, 875 
DetaColil portions of body, restoration of, 

Diaphn^fi^atic hernia, 67S 
Diathjcsis (ZMean, 'prangement or dis- 
^emtion), aneuiimial, 25 
oEslm 754 
phosptanc, 754 
uric pr lithic, 752 


Didot, treatment of webbed fingei^ 365 
Dieulafoy’s aspii-ator. See Aspirator 
Diffused abscess of breast, 580 
aneurism, 21 
arteritis, i 

hydrocele of spoi-miitic cord, 954 
interstitial iiepliritic, 742 
pelvic ceUnlitLs, 793, 794 
Digital compression in aneurism, 60 
ui axillary aueurism, 120 
in carotid aneurism, 89 
ill intraorbital aiieUrism, 107 
ill subclavian aiicuriam, 108 
Dilatation of prostate in litbotoiny, 775, 
796, 799 

of urethra for calculus in female, 835 
in stricture, 894, 9C« 

Diphtheria, oiieuing tlie wimlpiiie in, 557 
Direct inguinal hernia, 655, 656 
Disarticulation at shoulder-joint for in¬ 
flamed axillary aueimsni, 131 
for subelaiian aneurism, 116 
Discharge, fetid, from ear, 387 
from nose, 388 

Discharges, utero-vaginal, 983 
Dislocation of clavicle, dysphagia from, 
539 

of femur in hip-disense, 311 
tibia, backward.s, in contraction of 
knee-joint, 369, 370 
Disseotiiig aneurism, 21, 23 
Distal ligature for aneurism, 39 
for carotid aneurism, 95 
innominate aneurism, 77 
subclavian aneurism, 116 
Distiubiasis, 416 

Dohlhoff, ligature of carotid for innoiuinate 
aneurism, 79 

Dolbeau, perineal litboti-ity, 820 
Double hai’c-lip, sex) 

ojicration for,.505 » 

lieniia, 629 

inguinal, 657 

Dffeinage-tulics in empyema, 572 
Dropsy of antram, 473 

diagnosis from tumours of jaw, 477 
ovarian, treatment of, 987 
Dublin surgconsj comiiression in aneui-ism in¬ 
troduced by, 51 

Duclieiinc, hollow claw-foot, 380 
Duck-billed speculum, 925 
Duct, nasal, probing the, 423 
Dnllos, statistics ot suprapubic lithotomy, 
S06 

Duncan, electro-nuncture of aneurism, 73 
Dupuytren, accident in ligature of sub¬ 
clavian, 123 c 

bilateral lithotomy, 802 
enterotome, 648 
ligature of axillary artery, 116 
ligature of brachio-cephalie arteiy, 110 
ligatm'e of carotid, 93 
ligature of subclavian for innominate. 
aneurism, 78 

Dura mater, fungus of, 385 

Durham, ligature of 8nbc;laruui*and carotid, 

82 • 

Dysphagia (8»«, badly ; tpceyeTif, to eat) from 
aortic aneurihm, 71 

S T 
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Dysphagia from innoiuinnte aneurism, 76 
causes of, «37 

Dyspnoea {Svs, Duilly ; 1 breathe) from 

aortic aneurism, 70 
from innominate aneurism, 75 
Dysuria (Svs, badly; otpov, urin^, 879 

Eak, bloody tumours of, 387 
concretions in, 387 
diseases of, 386 
fetid discharge from, 387 
fibrous tumours of, 387 
gouty concretions in, 387 
hypertrophy of, 387 
innammation of, 386 
polypi in, 388 

thickening of cuticle of, 388 
Kar-ache, 386 

Ecrascur (French, icraaer, to crush), re¬ 
moval of piles by, 603 

of tongue by, 523, 524 
galvanic, removal of penis by, 939 
removal of tongue by, 527 
Ectropium out ; rptnw, 1 turn), 416 
operation for, 419 
Etnow, ankylosis of, 257 
excision of, 255 

Electricity in treatment of deformities, 
356 

Elephantiasis of scrotum, 940 
Ellis, ligature of both carotids, 93 
limit of pelvis, 774 
Elongation of uvula, 532 
Embolic arteritis, i 

Empyema in; irior, pus), drainage in, 

, 572 

treatment of, 571 

Encephaloccle {iyK 4 (pa\ov, the brain ; 
a tumour), 385 

Eueephaloid { 4 yK 4 <pa\ov, the brain; tlSos, 
shape), diagnosis of, from aneurism, 
28 

from aneurism of iliac artery, 140 
Encephaloid of breast, 594 
of jaw, upper, 476 
muscle, 347 
nose, 39S 

parotid gland, 404 
prostate, 869 
rectum, 706 
testis, g 6 g, 970 
tongue, 517 
tonsil, 536 

Encephalo-osteo-ancuriam ( 4 yictipa\oi/, bmin; 

iofriov, bone ; mieurism), 209 
Enchondroma {iy, in; cartilage), 

200 

diagnosis from malignant disease of 
bone, 206 

Enchondroma of jaw, lower, 486 
upper, 476 
malar lione. 476 
^ muscle, 346 
' parotid remon, 403 
< testicle, 9^ 

Encysted (tir/ in ; Hitira, a bladdei* or sac) 
abscess of breast, f8o * 

calotilns, 762, 765, 783, 828 
hernia of tunica v^ihUis, 655, 665 


« 


Encysted hydrocele, 953 

diagnosis'from hernia, 659 
tumours. See Cystic tumours 

Enemata in hernia,' 632 

Ensor, ligature of cai'otid and subclavian, 
82 

Enterocele (Hurtpov, intestine; a 

tumour), 613, 615 

Entero-epiplocele {fvrtpov, intestine; epi- 
ptoon, the caul; a tumour), 

614, 615 

Entero-vaginal fistula, 710 

Enterotome (tmepov, intestine; ripvu, I 
cut), 648 

Entropium (^s, in ; tptva, I turn), 416 
operation for, 418 

Epididymitis (M, on; SlSvpos, a testicle ; 
itis, denoting inflammation), 942 

Epigastric pulsation, diagnosis from abdomi¬ 
nal aneurism, 137 

Epiplocele (epiploon, the caul; k^Ajj, a 
tumour), 614, 615 

Epiploitis (epiploon, the caul; itis, denot¬ 
ing inflammation), 643 

Epispadias (M, over; oirihoiv, an eunuch', 

839, 930 

Epistaxis (.ini, on ; andCu, I drop), 389 « 
treatment of, 389 

EriTHULioMA of anus, 706 
of larynx, 554 
lips, 400 
malar bone, 476 
naso-orbital region, 397 
nose, 392, 395 
oesophagus, 541 
penis, 937 
pharynx, 537 
mctuni, 706 
scrotum, 940 
tong^ie, 517 
tonsil, 536 
upper jaw, 476 

Evulis (ini, on; oZKov, the gum), 469 
476 


maliguant, 470 
treatment of, 470 
Eroctile tumours of bone, 209 
diagnosis from aneurism, 28 

from maliguant disease, of bone, 
207 

of lip, 399, 4CX) 
in mouth, 530 
of tongue, 530 

Ergotin, subcutaneous injection of, in aneu¬ 
rism, 66 

in subclavian aneurism, 109 
Erujitions, gonorrhoeal, 884 * 

Erysipelatous araclinitis, 1 
Esmarch’s bloodless method, popliteal 
aneurism treated by, 61 
Evans, ligature of carotid for ini ^ 
aneurism, 78, 83 'i? 

Excision (easK'da, 1 cut out), of a(X>)bd>tilnm 
and pmvic bones, 326 
of ankle, 282 
astrolagiui, 281 
result 283 
bronchocele, 410 
for caries, 176 
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Excision { cmivn - md ). 
of clavicle, 255 
clitoris, 782 
cuboid bone, 284 
cuneiform bones, 285 
elbow, 25s 
history, 256 
indications for, 257 
operation, 257 
result, 261 
fibula, 273 
fingers, 267 
foot, bones of, 275 
hair-bulbs, 417 
hand, bones of, 266 
Slip-joint, 268, 325 
method of, 327 
result of, 329 
joints, 241 

conditions of suc<!ess, 243 
history of, 241 
indications for, 243 
instruments for, 246 
operation of, 247 
repair after, 245 
secondary, 248 
knee, 268 

operation, 269 
result of, 271 
lower jaw, 486 

for necrosis, 472 

for malignant disease of bone, 208 
•of malleoli, 285 
' metacarpal bones, 268 
metatarsal bones, 286 
for necrosis, 187 
of oleemnon, 262 

omentum in hernia, 643 
os calcis, 278 

operation, 278 
result, 2^ 

subperiosteal operation, 280 
■for ostco-aneurism, 211 
•of parotid gland, 405 
piles, 730 
M-adius, 261 
scaphoid hone, 284 
scaptila, 252 
entise, 252 
opemtion, 254 
partial, 253 
result, 255 
■shoulder-joint, 248 
for disease, 248 
ipjury, 252 
operation, 249 
result, 251 

tarsal bones, 275,4285 
history, 275 
indications, 276 
tibia, 273 
toes, 2& 
tongne, 522 

by buccal operation, 526 
after division of lower jaw, 526 
entire, 523 

by galvanic 4 craseur, 527 
submental, 525 
"tonsils, 534 


Exothion {continued), 
of ulna, 261 

“PI’®*'complete, 481 
partial, 480 
urethral tumours, 928 
I wrist, 262 

i Listers mieration, 263 

j result, 260 

? Excuiwation of spine, treatment of, 354 
. Exfoliation (ex, out; folium, a leaf) of Ijone, 
i 180 

i Exompbalus («'{, out of; on<pa,K 6 s, the uavol), 

: Exostosis (#J, from ; oariov, a bone), 198 
j of upiK-T jaw, 476 

■ treatment of, 199 

1 Extensors and supinators, paralysis of, 361 
i External inguinal hernia, 655 
piles, 720, 723 
un^throtomy, 907 
Extirpation of eye-ball, 461 
of larynx, 554 
Extracraniid aneurism, 97 
Extmpelvic sacro-iliac absc««s, 305 
Extravasation of urine, 9iy 
Kxtroveraion (extrorsum, outwards; vevto, 1 
turn) of bladder, 839 
Eye, extirpation of, 461 

effect of inti-aorbitol aneurism on, 105 
gonorrhnjal inflammation of, 882 
operations on, 412, 413 
Eyelaslics, diseased states of, 416 
removal of, 416, 417 
E3’'elids, operations on, 415 
plastic surgery of, 493 
tumours of, 415 

Face, deformities of, 358 

paralysis of, fium intracranial aneurism, 

lOI 

plastic surgery of, 490 
Facets of calculi, 758 
Fiecal fistula, 646, 647 
impaction, 682, 690 

Fasces in transverse colon, diagnosis from 
aneurism, 137 
False aneurism, 18, 20, 21 

membranc»K 30 vering calculi, 783 
passages in urethra, 899 
Fascia, plantar, contraction of, 382 
propria of femoral hernia, 667 
of inguinal hernia, 655 
recto-vesical, importance in lithotomy-, 
774 

Fascicular keratitis, 428 
Fasciculation of bladder, 739 
Fatty degeneration of arteries, 6 
Fatty tumours, in emral canal, diagnosis 
from femoral hernia, 669 
in groin, diagnosis from abscess, 298 
neck, 405 

mouth, 530 . - , 

on spermatic cord, diagnosis from Jrei» 
nia, 659 

tongue, 530 , 

Fayrer, pathology of osteo-myelitis, 168 
Feam, ligature oF carotid and sabemviau, 
8i' 

Female catheter, 980 


8't 2 
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Femalkb, calculus in, 834 

diseases of genital organs of, 979 
gonorrhoea in, 884 
hernia in, 616 

congenital, 665 
femoral, 669 
inj^nal, 657 

irritobuity of bladder in, 847 
lithotomy in, 836 
litlwtrity iij, 837 
stricture of urethi-a in, 923 
Femoral artery. See Artery, Pomoral 
coxalgio, 309, 315 
l)rognosi8 of, 318 
treatment of, 321 
heraia, 666. ^e Hernia 
ligament, 670 

Femiui, dislocation of, in hip-disease, 311, 

314. 315 

division of neck of, for ankylosis, 333 
excision of head of, 323 
method of, 327 
results of, 329 

Fergusson, Sir W., ligature of carotid for 
innominate aneurism, 79 
manipulation*in aneurism, 63 
manner of holding knife in lithotomy, 

7 - 7 . 3 , . . , . „ ' 

]>artial excision of upper jaw, 480 
staphyloraphy, 510 

treatment of projecting intermai^llaiy 
bone, 505 
uranoplasty, 513 
B'ever, urethral or UKcmic, 750 
Fibrine, dej^iosit of, in aneurism, 23 
in arteiies, 4 

B’ibro-ccllular ankylosis, 233 
tumours of axilla, 611 

of parotid region, 404 
B'ibro-cystic tumour of jaw, 486 

« muscle, 345 
Fibroma molluscum, 384 
Ifiliro-pfastic tumour of muscle, 345 
of naso-orbital i-egion, 397 
nose, 39S 
[lenis, 939 

, rectum, 706, 708 

Fimtus stricture of cesophagns, 540 
of rectum, 703 

Fibrous tumour of breast, recurrent, , 590 
car, 387 
lower jaw, 486 
neck, 404 
nose, 394 

diagnosis from polypus, 
393 

parotid gland, 403 
lienis, 936, 939 
tongucj 517 
upper jaw, 476 
uterus, 985 

Fibula, excision of, 273 
^ifom bou^e, 8^ 

excinon of knee-joint, 242 
Fuitubs, ciHigenital deformities of, 363 
eont^tions of, 361 
ecceunon of; 267 
ana 
wol 


AW/ « 

tnatnuiBcniry, 363 
'Olibed, 364 


Fischer, statistics of flexion in aneurism, 
62 

cases of gluteal and sciatic aneurism, 
149 

Fisstthe of anus, 711 
cheeks, 507 

lip, 500. See Hare-lip 
nose, 391 
jmlate, 509 
tongue, 516 

Fistula {Lat. a pipe), in aiio, 715 
complete, 716 
incomplete or blind, 717 
treatment of, 717 
entero-va^nal, 710 
fiec{il,.646, 647 
lachrymal, 422 
,pcnile, 921, 922 
perineal, 921, 922 
rectal, 709 
recto-vaginal, 710 
j'eoto-vesical, 709 
salivary, 398 
scrotal, 921, 922 
urethro-vagiiiul, 924 
luinary, 920, 924 
vesico-vagiu^, 924. 

FistulsB ill caries, 173 
of nasal bones, 500 
Flap operation for cataract, 447 
Flat-foot, 379 
Fleshy ^nles, 724 

polypus, 392, 394 
ptei-ygium, 429 

Fleury, toatment of aneurism hy flexion, 
61 

Iflexion in aneurism, 61 

in popliteal aneurism, 153 
Fluid accumulation in antrum, diagnosis of, 
477 

Foetal remains in niammaiy tumours, 59 ° 
Foot, conseivative surgeiy of, 274 
deformities of, 366 
excision of bones of, 277 
ganglionic tumours of, 344 
synovial membranes of, 275 
Forceps, bone, 185, 186 
gouge, 17s, 186 
lithotomy, 768 

manipulation of, 776, 800 
urethral, 817 
Forcible catheterism, 869 

expansion or rupture of stricture, 
901 

Forearm, aneurisms in, 133 

contraction of muscles of, 361 
deformities of, 360 
excision of bones of, 261 
ligature of arteries of, 135 
paralysis of muscles of, 361 
Foreion bodies in bladder, calculi formed 
on, 758, 834 
. in eye, 4/9 

gullet, dysphagia from, 539 
hernial SOIL 615 
Fracture of calculus, 758 

difficulty in lithotomy froi^ 786 
Fracture of neck of femur, dia^osis from 
rheumatic arthritis, 229 
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Freenuni; inflainmatiou of lymphatics of, ' 

879 ■ j 

Frogiutas ossium (X«<. hrittleness of bones), ! 

192 i 

Frontal sinuse^ diseases of, 398 
Fungoid warts of penis, diagnosis of ejn- 
thelionia from, 937 

Fungus {Lai. a mushroom) of diu'a mater, 
385 

of skull, 385 

Furjier, aneiirism of Loth axillary arteiios, 

118, 128 

Fusiform (fusus, a spindle ; forma, shape) j 
aneurism, 18 

Cag, Smith’s, 510 

(hilacton-lioea (ydXa, gim. yi^MeToi, milk; 
^ 4 u, I flow), 577 ^ 

Galvanic ‘ cauteiy, removal of urethral tu- 
nioirrs by, 928 

Galvanic 6craseur, removal of penis by, 939 
i-emoval of tongue by, 

524. 527 

Galvano-puncture in aneurism, 63 i 

in aortic anemdsm, 73 I 

in subclavian aneurism, 

' I 

109 : 

Ganglion (ydyyKtov*a, knot), 343 | 

in foot, 344 j 

hand, 344 ' 

Gaxoiienk {ydyypatva, from ypdo), I cor- ' 
rode), from arterial obstruction, 4, i 

14 I 

from ai-teritis, 5 ' 

of intestine in hernia, 626 | 

management of, 641 

after ligatm-e, 49 ' 

of external iliac, 143 | 

of femoial artery, 159 ’ 

of subclavian artery, 129 , 

of jjcuis, 936 I 

in pojditeal aneurism, 133 
from ]ires8ure of aneurism, 24 
Gastrostomy (yaar'fip, the stomach ; rSpiM, j 
a mouth), 543 

Gastrotomy, yatrrlip, the stomach ; Tf/ivu, I 
cut), 688 

Gay, incision in suppui-ating joints, 225 
Gelatinous polypus, 319 ; 

Genital organs, female, disease of, 979 
<tensoul, excision of upi>er jaw, 481 ! 

Genu valgum {Lai. bowed knee), 366 I 

Geographical distribution of aneurism, 17 
calculus, 760 

Gland, msmmaiy. See Breast ! 

parotid. ^ Parotid ! 

thyroid. See Thyroid Gland i 

Glands, effect of pressure of aneurism on, j 

25 . 

lymphatic. See L^iphatic Glands 
tumours of, diagnotM from aneurism, 
29, 88, 137 

Glandular growths in neck> 405 | 

Gians penis. See Penis j 

herpes of, 935 I 

Glaucoma {yXavitit^ Sea-green), diagnosis of, ’ 

irilectomy for, 437 I 

Glazed tongue, 516 ; 


Gleet, 874 

ti'eatment of, 877 
Globular piles, 724 

Glossitis (yKuirara, the tongue; itta, denoting 
• inflammation), 513 

Glottiscope (yKStmt, tnc glottis; iraoirew, 1 
view), 544 

Gluteal arteiy, aneurism of, 149 
Goitre, 407. See Bronchoccle 
Gonokkhcea semen; idu, I flow, 

872 

cause of, 872 
chamiiter of, 873 
chordco in, 879 
complicatioAs of, 879 
cystitis in, 880 
in females, 884 

tivatmcnt of, 88$ 

Iwmoi rliage from urethra tn, 881 
inflammation of lynixduitics in, 879 
injections in. 877 
irritable bladder in, 879 
retention of urine in, 880 
sequences of, 881 
stng(!s of, 873 
symptoms of, 873 
treatment of, 875 
OoNouuiicEAL conjunctiviti.s, 882 
cutaneous oniptions, 884 
epididymitis, 881 
induration ofjicnis, 881 
inflammation of nose, 883 
rheumatism, 883 
sclerotitis, 883 
stricture, 881 
warts, 881 

Gore, ligatuiv of brachio-cciihalic artery, 110 
Gorget, bilateral, S04 
cutting, 767 
Wood’s, 778 

Gosseliu, results of (Epididymitis, 943 
Gouge-fOrceps, 175 
Gout, irritable- bladder in, 845 
Gouty concretions in ear, 387 
Grafe, ligatuie of brachio-ccphalic artery, 
iio 

Granular degeneration of arteries, 6 
urethritis, 875 
Giave.l, 752 

Groin, abscess in, causes of, 297 

diagnosis of. See Absce.ss 
diseases in, diagnosis from femoral 
hernia, 669 

tumours in, diagnosis of, 696 
Gross, ligatui-e of subclavian for axillary 
aneurism, 128 
prostatorrhoea, 870 
Growths. See Tumours 
Gnersant, lithotrity in children, 825 
Gull, Sir W., intracranial aneurism, 99, 103 
Gullet. See (^ophi^us and Pharynx 
Gulliver, observations on etheroma, 7 
Gnm-elastic tube in _lithotomy ^^7 
Gumma, syphilitic, in testis, 900 
tongue, 517 

Gums, diseases of, 469 . 

Gustatory nerve,^division of, m cancer of 

Guthriefeyatot^y in irritable bladder, 846 
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H^matocklk (tXtta, blood ; KiiKu, a tumour), 
954 

diagnosis of, 660, 955, 974 
of uperniatic cord, 956 
diagnosis of, 659, 956 
spontaneous and traumatic, 954 
treatment of, 955, 956 
Ueenmtoma (aliwa, blood), 387 
Hiematuria (aljua, blood ; dbpov, urine), 850 
ti-entment of, 851 

HiHMOKitHAOE (aTjaa, blood ; 1 break 

forth), from bladder, 850 
in catheterism, 898 
from kidneys, 850 
in lateral lithotomy, 786 
arterial, 787 
secondary, 792 
veSioua, 788 

in mediim litliotoniy, 79^ 
iiaiial. Sec Epistaxis 
from piles, 725 

diagnosis of, 728 
from prostate, 851 

secondary, after ligature for aneurism, 
43 

of external iliac, 143 
subclavian, 129 
superficial femoral, 157 
f;angreue from, 50 
after lithotomy, 792 
from suppurating aneurism, 47 
in tracheotomy, 561 
from drethra, 851 

in gODorrluea, 881 ' 

Hicmorrhoids (0910, blood; pia, I flow), /20. 
See I’iles 

Haiusby’s cheek-comprossoi-, 504, 507 
Hair-bulbs, excision of, 417 
Hall, ligature of brachio-cephalic arteiy, 
no 

Hamilton, ligature of both carotids, 93 
Hamstring tendons, contraction and division 
of, 372 

Hancock, muscular structure of urethra, 
886 

statistics of excision of astragalus, 282 
Han 11, aneurism of vessels of, 133 
clubbed, 361 
deformities of, 360 
congenital, 363 ' 
from muscular contraction, 361 
excision of bones of, 266 
ganglion of, 344 

gangrene of, after ligature of subclavian, 
129 

Hard cataract, 443 

operations for removal of, 447 
HABB-nu», 500 

age for operatdim in, 501 
double, 500 

oj^ratioB for, 505 
simple suture in, 506 > 

sia^e, 500 

. rmeration for, 503 
Hort^'flina^-treatment of aneurism, 61 
HawhSas, Cmsar, statistics of artificial anus, 
695 , • 

lt>Ai>, diseases of, 384 
tapjdnig the, 3^ 


Hearing, affected by intracranial aneurism, 

101 

Heart, influence of action of, on production 
of aneurism, 17 

displaced or enlarged, epigastric pulsa¬ 
tion from, 137 

Heath, C., dentigerous cysts in jaws, 474 
excision of upper jaw, 483 
ligatme of carotid and subclavian 
arteries for innominata: aneurism, 

i 

removal of cancer of lip, 402 
t Hernia {ipvos, a branch), 612 
causes of, 616 
j complete, 617 

conditions presented by, 617 
contents of, 613 
double, 613, 657 
incarcerated, 624 * 
incomplete, 617 
influence of age on, 617 

of occuiiatiou, 617 
i of sex, 616 

I internal, diagnosis of, 684 

intestinal, 613, 615 
iiTeducible, 617, 622 
diagnosis of, 974 

from strangulated hernia, 6291 
inflamed, 623 
omental, 613, 615 
operation with opening sac, 635 
accidents attending, 639 
after treatment, 638 
artificial anus after, 646 
division of stricture, 636 
exposm-e of sac, 635 
fiecal fistula after, 647 
management of adhesions, 642 
‘ of congested intestine, 640 

I of constricted intestme, 640 

j gangrenous intestine, 641 

omentum, 643 
opening sac, 636 
peritonitis after, 639 
reduction of intestine and omentum, 

i 638 

! sloughing of sac, 646 

wounds of arteries, 645 
of intestine, 64$ 

operation without opening sac, 649 
objections to, 649, 650 
performance of, 651 
resulte of, 650 
radical cure of, 618 

Wood’s oi^ration, 620 
Wutzer’s operation, 619 
reducible, 617 

treatment of, 61S 
sac of, 612 

adhesions of, 614. 
ascitic fluid in, 615 
contents of, 613 
double, 613 
fluid in, (^tanged, 627 
foreign bodies in, 615 
hydrocele of, 614 - 
suppuration in, 627 
signs ot, 615 
stiangulatcd, 617, 624 
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strangulated, aspiration in, 653 

constitutional symptoms of, 627 
diagnosis of, 629 
locS effects of, 626 
local signs of, 627 
mechanism of, 625 
operation for, 633. See above 
reduction of, 631 
in mass, 652 

persistence of symptoms after, 
632 

seat of stricture in, 625 
symptoms of, 627 

. modilicatious of, 62S 
tiixis in, 630 
treatment of, 630 ^ 

stmcture of, 612 
truss for, 618 

Heknia, Si’EciAE Forms of, 655 
of bladder, 613 

treatment of, 662 

cerebral membranes, congenital, 385 
ciecal, 613 

treatment of, 662 
of colon, 614, 662 
diaphragmatic, 67S 
femoral, 666 • 

contents of, 668 
diagnosis of, 668 

from abscess, 298 
fascia j)ro])ria of, 667 
opening sac in, 671 
operation for, 670 

haemorrhage in, 672 
relations of, 667 
signs of, 668 
treatment of, 670 
inguinal, 655 

complete, 655 
congenital, 655, 663 
in female, 665 
diagnosis of, 658, 956, 973 
direct, 655, 656 

coverings of, 656 
relations of, 657 
sj’inptoms of, 658 
double, 657 
encysted, 655 
external, 655 
fascia propria of, 655 
in females, 657 
incomx>lete, 655, 657 
operation for, 661 
infantile, 655, 665 
interstitial, 655 
large intestine in, 613, 662 
oblique, 6js « 

coverings of, 655 
relations of, 656 
symptoms of, 65S 
operation for, 660 
seat of stricture in, 661 * 

signs of, 658 
tKatment of, 660 
vai-ieties.of, 655 
obturator, 676 
of ovary, 996 
jjelvic, 676 


HEKNIA, SFECIAl, FORMS OF {ctnUiHllCtl). 
perineal, 678 
pudendal, 678 
sciatic, 67 8 
scrotal, 65s 

diagnosis of, 974 
of tunica vaginalis, 662 
en(7sted, 665 
signs of, 663 
treatment of, 665 
umbilical, 673 

operation for, 674 
vaginal, 678 
ventral, 675 
Herpes of penis, 935 

Hewson, ligature of carotid for innominate 
aneurism, 80 
n<-y's ligament, 670 
High operation of lithotomy, 804 
Hill, IJerkeley, dilatation- of strictural ure¬ 
thra, 902 
urethi-otome, 904 

Hilton, division of giistatoi-y nerve, 519 
Hip-joint, ankylosis of, 314, 331 
oiierations for, 333 

* dry chronic rheumatic arthritis of, 227 
excision of, 323 
neuralgia of, 239 

diagnosis from sacro-iliac disease, 
306 

shape altered in sacro-iliac disease, 305 
Hip-joint, disease of, 309 
acetabular, 309, 314 
excision in, 325 
• amputation for, 331 
ankylosis in, 314, 331 
arthritic, 309, 313 
excision in, 324 
treatment of, 320 
attitude in, 310 
diagnosis of, 319 

from caries of sxiiuc, 298 
from sacro-iUnc disease, 306 
dislocation in, 311 
extension in, 262 
femoml, 309, 314 
excision in, 325 
treatment of, 321 
fonns of, 309 
jiain in, 309 

pathological conditions in, 309 
pathology of, 312 
rognosis.of, 317. 
ayre's ax>paratus for, 321 
sinuses in, 311 

suppuration in, 310. See Abscess 
Thomas's apparatus for, 321 
ti-eatment of, 319 

' Hippocrates, resection of bones mentioned 
I W, 241 , , . 

I Hobart, ligature of carotid and subclavian 
for innominate aneurism, 82, 115 
Hodges, statistics of excision of shoulder, 

Hoffacher, re-union of separated parts/ 4?^ 
Hollow club-foot, 380 , j"*, . • 

Holmes, ligature of carotid dnd subclavian 
for {nnonriinate_aneurism, 82 
statistics of carotid anourism, 86 
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Holmes, statistics of compression treatment 
of aneurism, 59 

of ligatui-e of femoral arteiy, 157 
Holt’s treatment of stricture, 902 
Homy excrescence on glans penis, 935 
Housemaid’s knee, 338 
true, 340 

Humekus, disarticulation of, for axillary 
aneurism, 131 

subclavian aneurism, 116 
excision of head of, 248 
tumours of head of, diagnosis from 
aneurism, 119 

Hunter, operation for ligature, 36, 38 
Hutchinson, clamp in ovariotomy, 995 

gastrotomy in intussusception, 
690 

ligature of carotid for innominate 
aneurism, 80 

results of removal of upper 
jaw, 483 

Hutchison, J. C., ligature of carotid and 
subclavian for innominate aneurism, 
82 

Hutin, ligature of bmchio-ocphalic artery, 110 
Hutton, ligatnro of carotid for innouiiiiiite 
aneurism, 79 
Hydatids iu bone, 202 
breast, 590 

groin, diagnosis from abscess, 
298 

muscles, 346 
neck, 4^ 


Hydrarthrosis (BSup, water ; apBpoy, a joint), 
213 

treatment of, 215 

Hydrocele (BSup, water ; k'^Xui s. tumour), 
946 

acute, 943 
encysted, 953 

diagnosis from hernia, 659 
treatment of, 954 
of hernial sac, 614 
neck, 406 

spermatic cord, 954 

diagnosis from hernia, 659 
difimsed, 954 
diagnosis of, 973 
of tunica vaginalis, 946 

antiseptic treatment of, 952 
cantioH regarding, 953 
complicating hernia, 659 
congenital,>946 

diagnosis of, 973 
coverings of, 948 
diagno^ of, 974 
from cystic saicocele, 969 
from hernia, 659 
injections in, 950 , 

seton in, 951 
symj^toms of, 947 
tappmg in, ^ 
treatment o^ 948 

Hydrooephalus water; the 

•head), tapping head in, 386 
Hydrofa peiioardii {Lot. dropsy of the peri- 
oai^m),•Upping in, 57a 
Hydiosarcocele watw; vdpi, flesh; 

a tumour), 960 


I 


I 


4 


Hydi-othorax (£ 5 <i>p, water ; the chest), 

tapping chest in, 569, 571 
Htpketbopiiy { 6 rtp, beyond; rpiiftu, I 
nourish), of bladder, 738 
causes of, 739 

influence on kidney-disease, 739 
of bone, 190 
breast, 576 
clitoris, 982 
external eai’, 387 
gums, 469 
labia, 980 
lips. 399 
prepuce, 935 
scrotum, 940 
thyroid gland, 407 
toes and foot, 383 
tongue, 515 
tonsils, 533 

Hypochondriac region, hernia in, 675 
Hypodermic injection of ergotin in aneu¬ 
rism, ^ 

in subclavian aneurism, 109 
Hyjiopyon (iirrf, under; iriov, pus), tapping 
cornea for, 434 

• Hypospadias {inrS, under ; tritdSav, an eu¬ 
nuch), 929 

Hysterical contraction of knee, 367 

retention and incontinence of 
ui'ino, 856 

strictui-e of oesophagus, 540 
treatment of) 541 

Iliac absc:ess, diagnosis of, 297 
aneurism, 139 
artexy. Sec Artery, iliac 
incision in imperforate anus, 701 
region, hernia in, 675 
Image, nsevus of tongue, 516 
Impacted calculus in urethra, 817, 833 
Imperforate anus, 699, 700 
hymen, 981 
vagina, 981 

Impermeable stricture, 910 
Impotence, 977 - 
1 ncarcerated heraia, 624 
Incision of iris, 435 

of suppurating joints, 225 
Incomplete ankylosis, 233 
fistula, 717 
hernia, 655, 657 
Incontinence of urine, 855 
Incubative stage of gonorrhoea, 873 
Indian rhino^ilastic operation, 495 
Indm-ation of penis after gonorrhoea, 881 
Infantile hernia, 655 
Inflammation of aneurism, 32 
after ligature, 47 
axillary, 130 

of areolar tissue of pelvis, 793 
arteries, i. See Arteritis 
bladder, 842. See Bladder 

in disease of urinary organs, 
938 

after lithotomy, 793 
after lithotrity, 819 
bone, 166 

scrofulous, 194 

brain, after ligature of parotid, 94 
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Inflammation (conlimied). 
of breast, 577, 578 
bursa patellas, 338 
bursee, 337 
cartilage, 222 

conjunctiva, gonoiThceal, 882 
eoi-, 386 , 

epididymis, 942 

gouorrhieal, 881 
of eye, dangers of, 412 
gonoiTboeal, 882 
gonorrhoeal. See Gonorrhasa 
of hip. See Hip-joint, disease of 
intestine in hernia, 626 
irreducible hernia, 623, 629 
joints, 216. See Arthritis 
kidneys, causes of, 746 

diffuse intersti^l, 742, 748 
.suppurative, 743, 748 
knee, contraction Iroiii, 368 
lacrynial sac, 422 

larynx, 546. See Laryngitis 1 

lungs, alter ligature of cai’otid ! 
artery, 95 

lungs and jdcura, after ligature of 
subclavian, 125 
mammary glaud, 579 
medullary membrane of bone, 168 
muscles, 344 
nipple ami areola, 578 
nose, gonorrhceal, 883 
parotid gland, 402 
penis, 934 
periosteum, 165 
peritoneum. See Peritonitis 
idiaiynx, 536 
prepuce, 934 
prostate, 857 

sclerotica, gonorrh'Kal, 883 
sheaths of tendons, 344 
syphilitic. See Syphilis 
of synovial membranes, 212 
testis, 942 

syj)hilitic, 965 
undcscended, 659, 945 
tongue, 515 
tonsils, 532 
urethra, 871 
uterus, chronic, 983 
1 nflammatory mdema of scrotum, 939 
Inffation of obstructed intestine, 686 
Inguinal aneurism, 139 

hernia, 655. Sec Heniia. 

Inhalation of powdered uitmte of silver. 

Injections of solution of nitrate of silver 
intolaiynx, 552 
in gonorrhcea, 877 . 
in hydrocele, 950 
in ovarian discaa!^^9 
subcutaneous. Set Subcutaneous in¬ 
jections 

Injury, a cause of cancer of breast, 595 • 

lnnoini\(ate artery. See ^rtery, iuuomi- 
nate 

Insane, fragility of bones in, 194 
Instruments for compression in aneurism, 

S3, 54, 55 
for excision, 246 


j INSTRUMENTB (potUin lied). 
for lithotomy, 7^7 
for lithotrity, iaj 

\ for removing diseased bone, 185 
for s(xuiut-o}>erations, 426 
Intermaxillary bones in hare-lip, 500^ 
managcineiit of, 505 
Internal hernia, diagnosis of, 684 
piles, 720, 724 
urethrotomy, 903 
Intero-exlenial piles, 720 
liiterstitml hernia, 655, 657 
nephritis, 742, 743, 749 
Intestinal oti.sTiiuc'j'ioN, 681 
I acute, 681 

i treatment of, 686 

' Amussat’s oj,eration for, 691 

Calliseii’s operation for, 691 
chronic, 682 

treatment of, 690 
colotomy for, 691 
diagnosis of, 682 
duration of constipation in, 683 
gastrotoray in, 688 
inflation iii, 686 
iiiveivsion in, 6S7 
Littre’.s opei-atiou for, 691 
pain in, 683 
seat of, 684 
vomiting in, 683 
; Intestine, adhesions of, in heniia, 614, 6a6 
1 management of, 642 

I .conge.sted, in hernia, 626 

! managemeiit of, 640 

con.stricted, in hernia, management of, 

I 640 

gangrenous, iu hernia, 626 
managemeut of, 641 
hfemorrhnge from, diagnosis from pilc.s, 
728 

hernia of, 613, 615 

1 inflammation of, in heniia, 626 

; hirge, diseases of, 699. Sec Anus, 

I Piles, and llectum 

I midformatious of, 699 

I wounds of, in ojieration for hernia, 645 
' Intracranial (intra, within ; Kpaviov, the 
j skull) aneurisin, 98 • 

I Intraorbitfd (-intra, within; arbita, the 
orbit) ancui'ism, 104 
Intrapelvic sacro-iliao abscess, 405 
Intrathoracic (hUra, within; the 

chest) aiiemisiu, 68 
tumours, dysphagia from, 538 
Intussusception {intm, within; auscipio, I 
receive), diagnosis of, 684 
symptoms of, 689 
treatment of, 689 
Invagination of rectum, 737 
Inversion in intestinal obstniction, 687 
Iodide of potassium in anemisin, 34 
Iodine in broncliocele, 409 , ^ 

injection of, in hydi-arthrosis, 21 
in hydrocele, 950 
in ovarian disease, 989 _ 

Iriddesis the iris 8 «b, I biBd)^35 
Iridectomy the iris; A, out; riftyu, 
cut), 436 1 
for glaucomf^ 437 
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IlilH, odlicsions of, 441 
excision of, 436 , 

incision of, 435 
operations on, 433 
prolapse of, 440 

Iron, perchloride of. See PercWoride 
Irreducible hernia, 622. See Hernia 
Irritable bladder, 843. See Bladder 
Iscliio-rectal abscess, 715 
Ivory exostosis, 198 

Jamks, ligature of abdominal aorta, 147, 
148 

Jaw, lower, dispa.ses of, 486 
excision of, 486 
reproduction of, 472 
idkeumatic arthritis of, 230 
tumours of, 
upi)er, diseases of, 473 

excision of complete, 481 
partial, 480 
operatious on, 479 
osteoplastic section of, 484 
tumours of, 476 
Jaws, diseases of, 469 

dentigerous cysts in, 474 
necrosis of, 471 

Jeafifreson, ovariotomy, iierformod by, 989 
Jobert, ellect of ligature of carotid on lungs, 
95 

Johnson, Dr. G., the laryngoscoi>e in aortic 
aneurism, 71 

Joints, amputation in disease of, 286 
ankylosis of, 233. See Ankylosis 
cauterisation of, 224 
changes in cartilage of, 221 
chronic rheumatic disease of, 227. 

Arthritis 
diseases of, 212 

excision of, 241. See Excision 
fluid collections in, 213, 215 
incisions into, 225 
inflammation of, 216. See Arthritis 
of synovial membranes of, 212 
loose cartilages in, 236 
neuralgia of, 238 
repair after disease of, 223 
stiff, 233. See Ankylosis 
strumous disease of, 230 
suppuration in, 218 

Jordan, F., buccal operation for removal of 
tongue, 526 

Jugular vein, aneurismal varix of, 86 

Kkith, T.", ovariotomy, 990 
Keratitis, (Kipas, horn i the comen, itis, de¬ 
noting inflammation), fascicular, 428 
Key, disewe of cartilage, 221 

ligature of carotid for innominate aneur¬ 
ism, 79 

Kidnev, calcuu fonnod in, 757 

•disease of, induced by calculus, 766 
by hypertrophied bladder, 739 
by pressure, 741 
from stEkture, 891 
inftitence of, on lithotomy, 792 
.. lithotrity, 820 
irritable ^dder from, 84s 
hamiorri^ge fro;iu, 850 . 


Kidnev {contimie(^. 

iuflaiftmation of, diffuse interstitial, 
742, 748 

suppurative, 743, 749 
causes of, 746 
reflex, 746 

pelvis of, sscondai'y disease of, 74* 
septic matter in, 747 
Knek-joint, anksriosis of, 373 
contraction of, 366 
chronic, 368 

from consolidated ligaments, 36S 
from contracted tendons, 372 
extension in, 370 
from inflammation, 368 
with lateral disidacement, 372 
from nervous irritation, 367 
treatment of, 369 
varieties of, 367 
deformities of, 366 

disease of, diagnosis from hip-disease, 
3*9 

excision of, 268 
result of, 271 
Knives, hernia, 526 
lithotomy, 767 

incthocl of holding, 773 
Knock-knee, 366 

Koch, statistics of ligature of subclavian 
artery, 127 

Kuhl, ligature of both carotids, 93 

I Labia, condylomata of, 981 
j cystic tumours of, 981 

j hypertrophy of, 981 

' ncevus of, 980 

Sec j Lachiymal organs, operation on, 420 

sac, inflammation or abscess of, 422 
Lacteal secretion, abnormal, 576 
tumour, 577 

Lallemaud, application of caustic to urethra, 

976 

Lambert, distal ligature of carotid, 96 
Lameness in sacro-iliao disease, 305 
Laminar de^sit in arteries, 10 
Lane, distal ligature of carotid, 96 _ 

ligature of caretid and subclavian, 82 
LangenlsJck, osteoplastic section of upper 
jaw, 485 

osteo-rhinoplasty, 499 
phosphorus-necrosis of jaws, 471 
Laryngeal plithisis, 550, 553 

syringe, 552 . , . 

Lartnuitis {Kapuyl, the laiynx; ttw, donoti 
ing inflammation), 546 
acute, 546 
chronic, 549 

results of, 552 
oedematous, 547 

tubercular, 549 ^ 

Larj’ngoscopo (Adpvyf, the larynx ; tiKowtu, 
I view), 544 

* use of, in aortic aneurism, 71 
Larynootomy ifdpvyi, the larynx; riiam, 
I cut), 556, 560 
iu aortic aneurism, 74 
compared with tracheotomy, 564 
indications for iierforniance of, 5 S 9 r 
566 
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Laryngo-tracliootonay, 559 
Larynx,' abscesses near, 553 

conditions of, producing dysi>bngia,- 
t- 538 

diseases of, 544 
extirpation of, 554 

inflammation of, 546. See Laryngitis 
necrosis of, 553 I 

nervous attectl.on8 of, 554 { 

plastic deposits in, 582 ! 

tumours in, 554 

Lateral curvature of spine, 348. See Siiine 1 

lithotomy. See Lithotomy I 

disidacement of knee, 372 i 

Lateritious deposits in urine, 753 i 

IjHUgier, ligature of subclavian for in- j 

nominate aneurism, 78 • 

Laurence, Z., hernia of membranes of brain, 
386 

Lawrence, statistics of hei-nia, 616 
Lee, It., statistics of ovarian disease, 989, 
990 

Lee, statistics of ovarian disease, 990 
Lko, defoimitics of, 366 

excision of bones of, 273 
J.eisrink, statistics of excision of hip-joint, 

329 

Lens, crystalline, dislocation of, 453 
Ligaments of joints, disease in, 216 
of knee, consolidation of, 368 
Lu'.aturk (%o, I bind), nob aneuiussi, 37 
above and below sac, 37 
accidents after, 42 
Ancl’s, 38 
IJrasdor’s, 39 
on cardiac side, 38 
compared with comiircssion, 58 
on distal side, 39 
gangrene after, 49 
treatment of, 50 
hremorrhage aftm', 47 
ti-eatinont oi',. 48 
Hunter’s, 38 

effects of, 38 

indications and contra-'indica ons 
of, 40 

mortality after, 42 
recuri'ent pulsation after, 43 
treatment of, 45 
8<ieondary aneurism after, 45 
suppuration and sloughing of sac 
after, 47 

treatment of, 48 

LuiATURE of aorta, abdominal, 147 
of ai'teria doi-salis pedis, 164 
axillary artery, 131 
brachial arterv, 134 
brachio-cephalic ai-teiy, 109 
carotid artery, 89 

on both sides-of neck, 93 . 

on distal side of aneurism, 95 
effects ofi on brain, 91 
on lungs, 95 
for aortic aueurislnt 75 
for innominate aneuiism, 7S 
with subclavian, 80 
intracranial aneurism, IU4 
intraorbital aneurism, 107 
suppuration of sac after, 91 


Lxgatlkk {cotUinued). 

of dorsal artery of foot, 164 
of femoral artery, common, 155 
superficial, 154 

accidents after, 157 
gangrene after, 159 
results of, 156 

return of pulsation after, 159 
secondary aneurism after, 159 
secondary haemorrhage after, 

‘F, . . 

wound of vein in, 157 
of gluteal artery, 150 
of iliac artery, common, 144 
results of, 146 
external, 140 

Abe.methy’s method, 140 
for aneurismal varix, 144 
for combined inguinal and 
popliteal aneurism, 144 
Cooper A methoil, 141 
gangrene after, 143 
lor popliteal aneurism, 159 
practical points regai-ding, 142 
recurrent pulsation after, 143 
results of, 143 

secondary hiemonliage after, 

143 

for secondary Inemorrhago, 

*58. 

suppuration after, 143 
tetanus after, 144 
internal, 150 
of lingual arteiy, 520 
rtulial ai’tery, 135 

subclavian artery, for axillary aneu¬ 
rism, 120 

between sculeni, 124 , 
in third i»art, 121 
for innominate aneurism, 77 
with carotid, 80 
for subclavian aneurism, 112 
■ on distal side, 116 
on trachiail side, 113 
accidents after, 125 
gangrene after, 129 
for inflamM aneurism, 130 
inllaiumation of contents of chest 
after, 125 

secondary hamioi-rhage after, 114, 
129 

suppuration of sac after, 126 
thju-oid artery, 410 
tibial arteiy, anterior, 163 , 
posterior, 163 
ulnar artery, 135 
vertebral artery, 117 , 

Lioaturb in cancer of tongue, 522 
in osteo-aneurism, 211 
of pedicle in ovariotomy, 993 
piles, 730 

polypus of nose, 394 
of uterus, 986 
prolapsus ani, 736 
tumours of rectum, 708 
of uretlira, 928 ^ 

Limbs, deformities of, 354, ^i,' 366 

Limits arteritis^ i 

Linoie semilun^ijes, hernia in, 675 
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Linear osteotomy, 167 
Lipoma (M»os, fat), of nose, 392 
Jiii'S, congenital malibi'matioiia of, 399 
diseases of, 399 

encysted and erectile tumours of, 399 

epithelioma of, 400 

fissure of, 500 

hypertrophy of, 399 

malignant disease of, 400 

Uicvus of, 400 

plastic surgeiy of, 500. /S'ce Hare-lip 
restoration of, 507 
ulceration of, 399 
I-aster’s aortic tourniquet, 137 

operation for excision of wrist, 263 
Liston, aneurism of, 33 

enw in ligature of subclavian, 123 
ligature of cai-otid and subclavian, 114 
method of holding knife in lithotomy, 
773 

opciution for excision of upper jaw, 
482 

statistics of lithotomy by, 790 
Idthectasy (A./6or, a stone; imiait. a stretch¬ 
ing). 83s 

Ijithic acid calculi, 753, 756 

. unfavourable for litliotrity, 
826 

diatliesis, 752 
Lithotome caeh 4 , 803 

for lateial lithotomy, 777 
Litiiotomv a stone; reftvw, 1 ent), 

766 

ehoice of operation, 829 
compared with lithotrity, 825 
instruments for, 767 
preparation of patient for, 769 
rcouiTenoe of calculus after, 829 
results’of, 829 
BILATKTlAn, 8o2 
lATEBAli, 769 

accidents during, 786 
after treatment of, 778 
in boys, 779 

dimcnlties in, 781 
bruising and over-distension in, 

793 

cystitis after, 793 
dangers attending, 789 
<lilliculties in, 781 

from encysted calculus, 781, 

783 

in entering bladder, 781 
finding stone, 781 
from ft-aoture of calculus, 786 
from position of stone, 782 
prostatic tumours, 781, 
784 

rickets of pelvic bones, 
784 

in seizing and extracting stone, 
782 

from shape and size of ^ne, 

784 

spastd of bladder, 783 
idifiose inne^matioii after, 793, 

794 

dilatation- of prostate and neck of 
’ bladder, 775 . , 


Lithotomy, iatekai. (contfriucd). 

extraction of stone in, 776 
difficulties of, 782 
haemorrhage after, 792 
during, 786 

incision, external, in, 770 
in prostate, 771, 774 
iulinence of age on, 791 
of shock on, -792 
of state of kidneys on, 792 
lithotome for, 777 
missing urethra in, 788 
peritonitis after, 795 
position of knife in, 772 
of patient in, 770 
prolonged danger of, 792 
removal of large calculus in, 785 
sloughing after, 795 
sounding for stone in, 769 
statistics of, 790, 824 
wound of arteries in, 787 
of bladder, 789 
bulb, 788 
rectum, 789 
MEDIAN, 795 

compared with lateral, 797 
diiliculties in extracting stone in, 
800 

<iase and simplicity of, 798 
Ineraorrhtige in, 798 
history of, 795 
indications for, 802 
prostate, management of, 799 
foi' prostatic calculus, 834 
for urethral calculus, 832, 833 
Wouml of bulb in, 799 
of rectum in, 799 

' MEDIO-BIT.ATREAI,, 804 
SUI'RAVUmO, 804 
in females, 836 
UllCTHnAE, 832 
in female, 836 
VAdIXAL, 836 

Litliotrite (Ai'Sor, a stone; terv, 1 brciik in 
pieces), 808 
Civiale’s, 809 
urethral, 817 

Weiss and Thompson’s, 809 
Lituotiuty (\l 0 os, a stone ; teru, 1 break 
in pieces), 807 
accidents in, 817 
auffistheties in, 810 
atony of tlio bladder after, 819 
complicating, 828 
breaking stone in, 813 
compared with lithotomy, 822 
complicated by enlarged prostate, 818 
conditions influencing choice of, 825 
of age of patient, 825 
bladder, 827 
calcnlns, 826 
kidneys, 827 
prostate, SziS 
- urethra, 828 

constitutional disturbance from, 820 
cystitis after, 819 
dangers in, 819 

' expmration of bladder i^r, 815 
in females, 837 
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Lithoteity (conthincd). 
history of, 807 

impaction of fraguients of stone in 
urethra, 817 
instruments for, 808 
introduction of lithotrite in, 810 
irritation of bladder after, 8i6 
contraindicating, 828 
opei-ation of, 810 
peiineal, 820 

2>reparation of patient for, 809 
recurrence of calculus after, 829 
seizure of stone in, 8ii 
statistics of, 823 
washing bladder after, 814 
Littre’s o^xiration for intestinal obstruction, 

- 691 

Litzmanu, inollities ossiuni, 193 
Lizars, ligature of bracluo-co]ihalic artery, 
no 

Ijobular hjrpertrophy of breast, 576 
Longitudinal piles, 724 
Ijongmore, ligature of both carotids, 94 
Loose cartilages in joints, 236 
treatment of, 237 

Ijordoiis (XopSds, bent or curved), 349 
Lower extremity, aneurism of, 136 
conservative surgery of, 268 
deformities of, 366 
Lucifer-niatcli disease, 471 
liuke, statistics of strangulated hernia, 635 
Petit's operation, 650 

Lumbar incision for artidcial anus, 692, 
701 

region, hernia in, 675 
LrjKis, effect of ligature of carotM on, 95 
pressure on, by aortic aneurism, 70 
by axillary aneurism, 127 
Lupoid (lirpus ; ttSos, form) ulcer of checks, 

398 

Lupus (Lftt. a wolf) of nose, 392 
Lymphndenoma of axillary ghiuds, 610 
Lymphatic glands of axiUo, lymphadenoma 
^ ' of, 610 ' 

cancer of, 593 
strumous disease of, 610 
bronchial, enlarged, compression of oeso¬ 
phagus by, 538 

of groin, enlarged, diagnosis from her¬ 
nia, 6 r6g 

of neck, enlargement of, 407 
Lymphatics of frtenum luaeimtii, inflamma¬ 
tion of, 879 
Lynn, lithotomy, 790 

McOaiithy, ligature of carotid fy innominate 
aneurism, 82 

McDowell, E., ovariotomy performed by, 
989 

Macgill, nature bbth carotids, 93 
McGuii-e, ligatme of abdominal aorta, 147, 
14S 

Malar bone, tumours growing from, 478 * 
Malformation, congenital* See Congenital 
Malformation 

Malgoigne, ligature of carotid and subclavian 
for innominate aneurism, 81 
statistics of hernia, 616, 617 
Malherbe, urethral fever>. 750 


Malignant disease of bone, 203 
of tonsil, 536 
epulis, 470 

nasal tumours, 393, 395 
' sarcocelei 969 

stricture of oesophagus, 541 
of rectum, 706 
Malleoli, excision of, 285 
Malposition of testis, 941 
Mammary abscess, 578 
gland. See. Breast 
tumour, chronic, 582 
painful, 585 

Manipulation in aneurism, 63 
in subclavian aneurism, 109 
Marian operation, 795 
Marshalrs osteotrite, 175, 176 
Martin, Sir J. K., injection of iodine in 
hydrocele, 950 

Maunder, ligatui’c of carotid for innominate 
aneurism, 82 

Maunoir, flexion-treatment of aneurism, 6r 
Maxilla. See Jaw 

Mayo, axillary aneurism luessin^ on pleura, 
126 

Meatus auditorius, connection in, 387 
Mechanical means, various, for-treatinont of 
aneurism, 67 

Meckel, rare form of hnre-lip, 501 
Median fissure of lijt, 501 

lithotomy, 795. See Lithotomy 
Medio-bilatcral lithotomy, 804 
Medullary membrane of Imue, inflammation 

of. 137 

tumour of liumerus, diagnosis from 
axillary aneurism, 119 
Melancholia, sexual, 974 
Membranes of brain, hentia of, 385 
Membranous pterygium, 428 
Meningocele membrane ; a 

tumour), 385 

Metacaipal bones, excision of, 268 
Metatarsal bones, excision of, 286 
Middeldori>f’s galvanic dcraseur, 524 
Miescher, detachment of scales of bone, 
181 

Milk ab.scoss, 578 

absence and excess of, 376, 577 
secretion of, by the mtiTe, 609 
Miner’s elbow, 337 
Miscarriage complicating hernui, 630 
Moller, ligature of both carotids, 93 
Moluties 088IUM {Lot. softness of bones), 
192 

cause of, 193 
diagnosis of, 194 
seat of, 193 

structural changes in, 192 
symptoms of, .194 
treatment of, 194 
urine in, 194 

Molluscum of eyelids, 4*5 . 

Moi)tero, ligature of abdominal aorta, 147, 
*48 , • 

Montgomery, distal ligature of carotid, 96 
Moore, division of lingual nerve, 5#^ * 

Moral effects of enlarged pi-ostate, 862 
Morrison, ligattire of carotid fm* innomina^ 
anenl^m, 79 
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Mott, ligature of earotid for inaoniinate 
aneurism, 79 

ligature of both carotids, 93 
ligature of brachio-cephalic artery, i iq 
Moith, disej^es of, 515 

plastic surgery of, 490 . 

Moxon, pathology of atheroma, 8 
Mucous liosal polyp, 392 
Mulberry calculus, 754 
Mumps, 402. See Farotitis 
Murray,. ligature of abdominal aorta, 147, 
148 

Murray, W., compression of abdominal 
aorta for aneurism, 137 
Musclks, diseases of, 344 

of foreann, disorfei's of, 361 
inflammation of, 344 
syphilitic disease of, 344 
tumours of, 344 

Muscular action a cause of aneurism, 17 
stricture of urethra, 886 
Mussey, ligature of both carotids, 93 
Myeloid marrow ; tlSos, form) sar¬ 

comata of bone, 201 
of upper jaw, 476 

Myxoma mucus) in jiarotid gland, 

403 

NjEVCs in bone, 209 
of labia, 981 
lip, 400 
tongue, 516 

hlasal bones, fistulous openings in, 500 
necrosis of, 391 
duct, probing the, 423 
fosBie, calculi in, 398 
tumours. See Nose 
Naso-orbital tumours, 396 
Naso-pharyngeal tumours, 394 
Neck, abscess of, diagnosis from carotid 
aneurism, 80 
deformities of, 354, 358 
enlargement of lymphatic glands in, 
407 

hydatids of, 406 
hydrocele of, 406 
tumours of, 405 

diagnosis from carotid aneurism. 

88 

dysphagia from, 538 
Nkceosis {vtKpSs, dead), 176 
acute, 1^8, 179 
amputation in, 187 
causes of, 177 
characters of, 177 
central, 177, 179, 181 
tieatment of, 185 
•-c.loaqie in, 179, i8i 
exfoliation in, 180 

instruments for removing hone in, 185 
joint-disease caused by, 216 
f^ripheral, 177, 179 
treatment of, 184 
[.repair in, 181 
reSsotionin, 187 
senfi^, 177' ^ 
separation of bone in, t8o 
jicquestram in, .177 , *• 

removal of, 184 


Neceo.sI8 (emitinued). 
symptoms of, 178 
treatment of, 183 
tubular, 179 

Necbosis of cranial bones, 188 
jaw, 471 
larynx, 553 
nasal bones, 391 
patella, 189 
pelvis, 187 
ribs, 189 
scapula, 187 
sternum, 187 

Needle-operation for cataract, 453 
Needles, arrest of hsemorrhage by pressure 
of. See Acupressure 
Nelaton, operation for pc-iiile fi.stula, 922 
pathology of tubercle of bone, 196 
Nephritis (ve<pp6e, a kidney ; itia, denoting 
inflammation), acute diffused inter¬ 
stitial, 742, 749 
cau.scs of, 746 
with ab.scesses, 743, 749 
chronic, diagnosis from spinal ^ ^rics, 

297 X ■ 

Neret, subclavian artery communicating 
with lung, 128 ' 

Nerves, effects of aneurism on, 24 

gu.statory, section of, in cancer, 519 
phrenic, injury of, in ligature of sub¬ 
clavian, 124, 126 

pncuinogastric pressure of aneurism on, 
70 

recuiTcut laryngeal, pres.surc on, 70, 75 
Nervous aiieotious of larynx, 554 

irritation, contraction of knee-joint 
from, 367 

contraction of muscles from, 355 
Neumeister, ligature of carotid for iuiiomi- 
uate aneurism, 79 

Neuralgia (yeOpov, a nerve ; &Kyos, pain), 
diagnosis of, from aneurism, 30 
from spinal caries, 297 
Neuralgi-A of bladder, 856 
of breast, 575 

hip, diagnosis from sacro-iliac disease, 
306 

joints, 238 
testis, 942 

Newton, ligature of carotid for innominate 
aneurism. So 

Nicati, rare form of hare-lip, 501 
Nipjile, crocked, 578 

inflammation of, 578 
retrection of, in cjmccr, 592 
supernumerary, 575 
Nodes {nodiia, a knot), 165 
Norman, ligature of hrocmo-cephalic artery, 
no 

Norris, statistics of compreission in aneurism, 

59 

NpsE, abscess of, - 391 
ala of, lestored, 494 
bleediug frenii 3^ 
calculi m, 398 

columua of, restored, 494,497 
depressed, operation for, 5C» 
diseases of, 388 
epithelioma of, 392 
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Nose {corUimuid). Osteitis ( bvriov , a bone; itia ^ denoting in- 

fetid discharge from, 388 flammation),- i66 

fistulous OTCuings into, 500 pathology of, 196 

gonorrhosal inflammation of, 883 symptoms and ti-eatment of, 167 

lipoma of, 39® scroiulous, 194 

lupus of, 392 - treatment of, 198 

malignant tumoiu's of, 395 j Osteo-ankckism (oo-TeV, aboiio; UMearfm), 

necrosis of bones of, 391 ' 208 


plastic surgery of, 494 
polypi of, 392. See Polypus 
I'estoration of, 495 * 

thickening of membrane of, 390 
ulc<‘rs and fissures of, 391 
Nucleus of calculi, ^$6 
Nunncley, iiftraorbital aneurism, 104 
operation for i-emoval of tongue, 524 

Oblique inguinal heraia, 655. See Hernia 
<)br 4 's case of obturator hernia, 677 
trachea-tube, 566 

Obstraction, intestinal, 681. Intestinal 
Obstruction 

Obturator artery. See Artery 
hemia, 676 

Occluieion of arteries, 4, 13. uS'cc Arteries 
Occupation, influence of, on hernia, 617 
<E(lenia (olS 4 ia, 1 swell) from aortic aneurism, 

72 

from innominate aneurism, 75 
of larynx, dj'sphugia from, 538 
inflaiBinatory, of scrotum, 939 
tKdematous laryngitis, 547 
fJ'lsoi’HAGrs, dysphagia from foreign bodies 
iu, 5^9 

dysifiiagia from pressui'e on, 537 
stiicture of, 537 
cancerous, 541 
fibrous, S40 
gastrostomy for, 543 
hysterical or spasmtxlic, 540 
treatment of, 541 
Olecranon, excision of, 262 
Ollier’s experiments on bone-producing power 
of periosteum, 182 
operation for rhinoplasty, 499 
Omentum in heniia, 613, 615 
cysts in, 644 
management of, 643 
sacs or apertures in, 644 
Onyx (Cruf, a nail), tapping cornea for, 432 
Oj)en piles, 720 
‘Ophthalmic surgciy, 412 
<^hthalmoscope {6<p6aKftds, an eye ; crKovtw, 
’ I view), 466 
Orbit, aneurism in, 104 
Orclutis (ipxts, a testicle ; Uia, |^«noting in¬ 
flammation), 942. iSe« Testis, in¬ 
flammation of 
syphilitic, 965 

Organic stricture os oesophagus, 540 
of urethra, 889 

Orthopaidic (^ip 96 s, straight; wodStfa, edui'ip- 
tion) surgery, 356 
Os calcis, excision of, 278* 

Osseous ankylosis, 234 

tumour of groin, diagnosis from aneu¬ 
rism, 140 

tiggnour of lower jaw, 486 
uwper jaw, 476 


charactei’s of, aog 
diagnosis of, 210 

of humeins, ditignosis from aneurism, 

, 119 

situation of, 209 
symptoms of, 209 
' treatment of, 211 

I Osteo-cancor (oariov, a bone ; ennerr), 203 
. Osteo-cartilaginous (oariov, a bone ; carti- 
I Jarie) tumour, 200 

Osteo-cephaloma (oerriov, a boni‘ ; KtipaKri. a 
i heail), 203 

■ Osteoma { 6 <Tr 4 ov, a bone), 200 

■ Osteomalacia (o(tt 4 ov, a bone ; tta\aK 6 ^, soft), 

192. See Mollitics ossium 
Osteo-myelitis {i<Tr 4 ov, a bone ; /uvcAiir, mnr- 
I j'ow; itis, denoting infiamination), 

168 

I j)athology of, 168 

I treatment of, 169 

Osteojdastic (o(Tr 4 ov, a bone; irAotrirw, I 
form) section of upper jaw, 485 
: Osteoporosis {o<rT 4 ov, a bone ; irSpot, passsgt!), 

I 193 

Ostoo-rhinoplasty ( 6 <rT 4 ov, a bone ; pla, the 
nose ; irA.daiTio, I fnrin), 499 
Osteo-sarcoiua ioirr 4 ov, a bom; ; a-dp(, flesh), 
200 

Ostemtomy (oerriov, a bone ; Ttfww, 1 cut), 
linear, 167 

Osteotrite ( 6 <rr 4 oy, a bone ; iero, I grind), 
> 7 .') 

Otis, internal urethrotomy, 904 
urethromet(!r, 893 

Otitis (o 5 s, genitive arrds, the ear; iha, 
denoting inflammation), 386 
Otorrhoea (oh, genitive artSi, the ear; /i 4 w, 
I flow), 387 

Ovarian Tumours, 987 
excision of, 989 
injection of iotline in, 989 
I medical treatment of, 988 

tapjiingin, 988 
treatment of, 987 
Ovaries, absence of, 982 
: hernia of, 996 

Ovariotomy (ovarium, an ovaiy ; rd/ivu, I 
cut), 989 

mode of performing, 992 
objections to, considen^d, 990 
results of 991 
Overflow of urine, 855^ 

Oxalate of lime calculi, 754, 756 
lithotrity in, 826 
Oxalic acid diathesis, 754 
Ozmna I smell), 391 

Pachydermatous TUMOujiof scolf, 834* 
Pack-thread stricture, 890 
Paget, Sir J., iifcreased length of bones, 190 
statisticabof cancer of breast, 601 



INDEX. 


Fain in aneurism of iioi'ta, 69 

of innominate artery, 75 
in calculus, 761 
in cancer of breast, 592 
in hip-jowt disease, 309 
in sacro-mac disease, 304 
I’ainful conditions of bladder, 856 
nrammary tumour, 585 
Palate, hard, fisaurcjs of, 513 
perforation of, 514 
plastic surgery of, 509 
soft, fissures of, 509 
tumours of, 514 

Papilliform tumours of rectum, 709 
Paracentesis (aapd, beyond ; Ktyriat, I pierce). 
See Tapping 

I’aralysis of bladder, 864 
deformity from, 355 
from intracranial aneiU'ism, 101 
PAUArniMosis (irepd, beyond ; a 

mu/,7de), 934 
treatment of, 934 

Pttriiple®a from curvature of spine, 302 
Parker, ligature of both carotids, 93 
Pauotid (;i.ani), diseases of, 402 
excision of, 405 
inflammation of, 402 
tumours of, 403 

diagnosis of, 404 
treatment of, 404 

Parotitis (naptins, the parotid gland : j 7 /.v, 
denoting inflammation), 402 
Patella, disease of, 339 
disciuse of bursa, 338 
necrosis of, 189 

Paulus iEgineta, resection of bones, 241 
Peacock, sacculated aneurism, 20 
Pedicle of ovarian tumour, management of, 
993 

Pelvic hernia’, 676 

Pkltis, diftuse cellulitis of, 793 

diagnosis ffom sacro-iliac msease, 308 
in hip-joint disease, 318 
necrosis of, 187 

rickets of, complicating lithotomy, 7S4 
Pelvis of kitbiey, diseased states of, 740 
septii! matter in, 747 

Peiiicres, statistics of excision of knee, 
272 

Penile fistula, 921, 922 
Penis, adhesion of, to scrotum, 929 
amputation of, 938 
cancer of, 936 
diseases of, 929 
encysted tumours in, 939 . 
epithelioma of, 937 
fibro-plastic tumour of, 939 
fibrous tumour of, 936 
fistula in, 921, 922 
gangreneiof, 936 
TOnorrhoekl induration of, 881 
heqies of, 935 
horny exciwccnces on, 935 
inflammation of, 934 
inalWmations of, 929 
ntBTus of, 939' 
scirrhus of, 936 
warte ou, 935 . 


Perchloiide of iron, injection of in 
aneurism, 66 
iu gluteal aneurism, 150 
iu bronchocele, 410 
Perforations in palate, 514* 

Pericardium, tapping the, 572 
Perinauim, laceration of, with recto-vaginal 
fistula, 711 

wounds of arteries of, 787 
Perineal abscess, 872 
artery. Sec Artery 
fistula, 921, 922 
hernia, 678 

incision iu imperforate anus, 701 
lithotrity, 820 
.section iov stricture, 907 
Perincphritic abscess, 298 
Periosteum, abscess beneath, 165 
inflammation of, 165 
regiuieratiou of bone by, 182 
Periostitis {2>criosUum; itis, denoting in¬ 
flammation), 165 
Peripheral noe-rosis, 179 

nervous irritation, dofonnity from, 355 
Peritoneum, prolongation of in descent of 
te.stes, 662 

Peritonitis (perif/meutn : ilis, denoting in¬ 
flammation), with hernia, 627, 629 
aftcj- hernia operations, 639 
after lithotomy, 795 
Petit’s operation in hernia, 649 
Pharyngotome (<pdpvy(, the phai-ynx ; Ttpvu, 
I cut), 537 

Pharynx, abscess behind, 536 
dysjdiagia from, 537 
diseases of, 536 
epithelioma of, 537 
inflammation of, 536 
polypi iu, 537 

dysjdiagia from, 537 
tumours of, 537 

hehiiid, dyspliagia from, 537 
Ph [Mosis (iplpos, a muzzle), 930 
circumcision for, 931 
dilatation iu, 931 
slitting prepuce for, 931 
Phosphatic calculi, 754, 755 

favourable for lithotrity, 826 
diathesis, 754 

Phosphorus, necrosis of jaws from, 471 
Phthisis complicating fistula in aiio, 718 
with strumous joints, amputation in, 
287 

laryngeal, 553 
Piles, blind, 720 

causes of, exciting, 722 
predisposing, 720 
caustics in, 732 
coagulation iu, 727 
complications of, 726 
constitutional management of, 728 
(, dia^osis of, 727 
excision of, 730 • 
external, 72o,'"723 
fleshy, 724 • ^ 

galvanic wraseiir in, 732 
globular, 724 
hffimorrhage from, 723 
diagnosis of, 728 
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I’lLKs (eontinuedy.' 
interaal, 720, 724 
intero-exteraal, 720 
ligature of, 730 
longitudinal, 724 
open, 720 
sphacelus of, 727 
structure of, 722 
subsidence of, 727 
suppuration of, 727 
symptoms of, 724 
terminations of, 727 
treatment of, 728 

Pilz, statistics of ligature of carotid, 92 
Pirogoff, ligature of carotid for innominate 
aneurism, 80 

ligature of both carotids, 93 
Piston-trochar, 569 

Plaster of Paris bandage in spinal disease, 
997 

Plastic {vKdara-a, I form) arteritis, 13 
deposits in arteries, 5 
in larynx, 552 
Plastic surgeky, 490 
of eyelids, 493 
face, 492 
lips, 500 
nose, 493 
palate, 509 

Pleuka, inflammation of, after ligature of 
subclavian, 126 
tapping the, 569 
Pliers, cutting, 185 
Plug in arteries, 2 
Plugging nostrils, 389 

Pneumonia, congestive, after ligature of 
carotid artery, 95 
of subclavian artery, 126 
Polaillon, excision of os calcis, 280 
Poland, statistics of subclavian aneurism, 
107 

Pollock’s operation for staphyloraphy, 512 
Polypoid tumours in urethra, 927 
Polypus in ear, 388 
frontal sinuses, 398 
larynx, 554 
nasal, 392 

malignant, 395 
mucous, 392 

removal of, 394 


pharyngeal, 537 

dysphagia from, 537 
of rectum, 709 

diagnosis from piles, 728 
uterine, 986 
in vagina, 982 

Popliteal aneurism. See Aneurisfi 
Portal circulation, retardation of, a cause of 
piles, 722 

Posthitis (viJo-eij, the foreskin; itis, denot¬ 
ing inflammation), 934 
Pott’s disease of spine, 291 
Pregnancy complicating hernia, 630 a 

moUities ossium duriim, 193 
strangulation of umbm^ hernia dur- 
ing, 675 

Pkepuoe, circumcision for disease of, 932 
herpes of, 935 
hypertrophy of, 935 
.vaiote IL 


Peepuoe (cotiHnued). 
inflammation of, 936 
slitting, for phimosis, 931 
Pressure in aneurism. Sec Compression 
Pressure-effects of aneurism, 24 
of aorta, 68 • 

of innominate artery, 75 
of intracranial anonrisin, 192, 104 
obstructions to flow of urine, 741 
Preston, ligature of both carotids, 93 
Priapism from calculus, 762 
persistent, 935 

Price, statistics of excision of knee, 272 
Probang for larynx, 551 
Probe, Sayre’s vertobrated, 174 
Probing the nasal duct, 423 
PaoLAPSUS (iMt. a falling forth) of anus, 
734 

from calculus, 762 
causes of, 734 
diagnosis of, 734 
from piles, 727 
ligature o^ 736 
treatment of, 735 
of iris, 440 
tongue, 515 
uterus, 985 
vagina, 983 

PBOiSTATE GLAND, abscess of, 857 

amyloid tumours of complicating litho¬ 
tomy, 784 
atrophy of, 869 
calculus in, 833 
cancer of, 869 
cysts or cavities in, 870 
dilatation of, in lithotomy, 774, 77S> 


799 

disease of, producing irritable bladder, 

.845 

diseases of, 857 
enlargement of, 859 
from calculus, 766 
characters of, 859 
diagnosis of, 863 
difficulty in lithotomy from, 781 
influence on lithotrity, 828 
mechanical effects of, 861 
moral effects of, 862 
retention of urine from, 864 
treatment of, 866 
symptoms of, 862 
treatment of, 864 
hiemorrhage from, 851 
incision 01^ in lithotomy, 774, 7^5 
danger of excessive, 793 
inflammation of, 857 

retention of urine from, 858 
simple tumours of, 860 
tubercle of, 8^ 

tumom's of, impeding lithotomy, 781« 
784 

Prostatic calculus, 833 
catheter, 865 

Prostatitis {prostale gland j Uis, dcnotii^ 
inflammation), 857 • 

Prostatorrheea {prostate ; pin, 1 flow)jyp 7 o 
diagnosis from spennatoxrhcea, 975 
Pruritus ani (X^. itching of the anus), 
734 

8 P 
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P3OB6 abscess, 296 

diagnosis of, 297, 298 

from femoral bemia, 669 
Psoriasis of tongue, 516 
Pterygium (wrfpvt, a wingl, 428 
Ptosis (wracris, a falling), oiieration for, 415 
Pudendal bemia, 678 
Pndic artery, aneurism of, 149 
Puerperal arthritis, 217 
Pulsating bronchocele, 408 

diagnosis from carotid aneurism, 89 
♦amours, diagnosis from aneurism, 28, 
210 

of bone, 208. See Osteo-aneurism 
of groin, diagnosis of, 697 
Pulsation of aneurism, 26 
of aortic aneurism, 72 
recurrent, after operation for aneurism, 
43, 45. 143, 159 

Pulse in iuuominate aneurism, 75 
Punctum lachrymale, slitting the, 420 
Puncture of bladder above jmbes, 916 
through rectum, 868, 915 
Pupil, artilicial, formation of, 433 
iridectomy for, 437 

Purgatives, jiiles catised by habitual use of, 
722 

Pytemia (viior, pus; alfta, blood), arthritis 
from, 217 

Pyclo-nex>hritis, 745 
Quinsy, 532 

. artery. Sec Artery, Eadial 

^dical cure of hernia, 618 
of varicocele, 958 
lladius, excision of, 261 

Itanula, 530 _ 

Rectangidar stalfT*)^ 

liectocele (rectum, the straight intestine; 
icfiXr), a tumour), 983 

llecto-vaginal {tectum, the straight intestine; 
vagina) fistula, 710 

Recto-vesicle {rectum, the straight intestine ; 

(vesica, the bladder) fistula, 709 
Rectum, absence of, 7cx» 

arrangement of veins of, 720 
atony of, 714 
cancer of, 706 
fibro-plastic tumour of, 708 
fistulous oj.enings into, 709 
invagination of, 737 
malformations of, ^9 
occlusion of, by septum, 699 
opening into other canals, 703 
p^illKoiin tumours of, 709 
piles caused by disease of, 722 
polypi of, 709 

diagnosis from piles, 7 28 
^ puncture of bladder through the, 868, 

strid^reof, fibrous, 703 

treatment of, 704 
malignant, 706 
f treatment of, Tc& 
i'svphilitic, 70s 

wound of) in lateral lithotomy, 7S9 
in median lithotomy, 799 
Recurring fibroid tumours^ of breas^ 486 


Redfem, changes in cartila^, 222 
Reducible hernia, 617. See Hernia 
tumours of groin, 697 
of scrotum, 973 

Reflex irritation of kidnejr, 746 
Regnoli’s operation for excision of the tongue 

525 

Reid, treatment of popliteal aneurism 
bloodless method, 61 
Renal calculus, 757 
Repair of bone after excision, 245 
after necrosis, 181 
of jaw after removal, 473 
in joints after destruction of cartilage, 
223 

Resection. See Excision 
Retention of urine. See Urine 
Retraction of nipple in cancer, 592 
Retroverted {retro, backwards; verio, 11 
uterus, 985 

Rheumatic arthritis, chronic, 227 
synovitis, treatment of, 215 
Rheumatism, diagnosis of, from acute 
arthritis, 217 
from aneurism, 30 

caries of spine, 297 
hip-disease, 319 
osteomalacia, 194 
gonorrhoeal, 883 

Rhinoplastic operations {ptp, tlie nose 
irAdocru, I form), 494 
Ribs, necrosis of, 189 
Rickets, 19 i 

diagnosis from osteomalacia, 194 
of pelvic bones, complicating lithotomy, 
784 

Ricord, treatment of urinary flstula, 922 
Rigors from catheterism, 898 
Roberts, management of ovarian pedicle, 995 
Rompaui, ligature of carotid for innominate 
aneurism, 79 
Roseola, gonorrha>al, 884 
Rossi, ligatures of carotid ahd subclavian for 
innominate aneuiism, 81 
Roux, amputations in osteomyelitis, 169 
RurruiiE of aneurism, 32 

axillary, 127 
intracranial, 102 
popliteal, 160 
arteries, spontaneous, 13 
Ruschenlwrger, intracranial aneurism causing 
death by pressme, 102 

Sac of hernia, 612 

ascitic fluid fn, 615 
changes of fluid in, 627 
foreign bodies in, 615 
hydrocele of, 614 
opening the, 635, 636 
sloughing of, 646 
suppuration in, 627 
Sacculated aneurism, 18, 19 
4! bladder. Sec Bladder and Lithotomy 
Sacho-iijac joint, disease of, 303 
diagnosis of, 306 
pathology of, 303 
prognoMs of, 306 
symptoms of, 304 
tvptment of, 308 
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Sacs in omentnin, 644 
Salivary calcnli, 532 
fistula, 398 

Sands, ligature of carotid and subclavian for 
innominate aneurism, 82 
Sanguineous cysts of breast, 590 
tumours of bone, 208 

Saphena vein, varix of, diagnosisfrom femoral 
hernia, 669 

SARCOCGtr: (o-<ip{, flesh: icfiXri, a tumour), 960 
cystic, 960, 968 
diagnosis of, 967, 974 
malignant, 960, 969 
simple, 960 
syphilitic, 960, 965 
tuberculous, 960, 962 
Sarcoma flesh) of bi-east, 584 
cystic of breast, 588 

diagnosis from cystic cancer, 596 
treatment of, 589 
cystic of testis, 968 
in muscle, 347 
myeloid, in bones, 201 
of parotid gland, 403, 404 
soft, diagnosis from aneurism, 28 
spindle-celled, in bones, 201 
Saw, Butcher’s, 246 

for necrosis, 185, 186 
Sayre, apparatus for hip-joint disease, 321 
division of neck of femur, 333 
extension after division of tendons, 357 
indications for dividing tendon or fascia, 

23s 

plaster of Paris bandage in spinal 
disease, 997 

statistics of excision of hip, 329 
vertebrated prol)e, 174 
Scalp, diseases of, 384 
Scalpels for lithotomy, 767 
ScAi’TTLA, excision of, 252 
necrosis of, 187 
Scar. Sett Cicatrix 

Schneiderian nienjbrane, thickening of, 390 
diagnosis from julypus, 393 
Sciatic artery, aneurism of, 149 
hernia, 678 

Sciatica, diagnosis from sacro-iliac disease, 
306 

SciraiHiTs (o-jcf^^os, ahard swelling), diagnosis 
of from aneurism, 29 
of anus, 709 
in axilla, 610 

of breast, 591. jS'cc Breast 
parotid gland, 404 
penis, 936 
rectum, 706 
tongue, 517 
tonsils, 536 

Sclerosis (a-KX-fipos, hard) of bone, 190 
Sclerotitis, gonorrhreal,' 883 
Scoop, lithotomy, 768 

Scooping tumours of ripper jaw, 479 ^ 

Scot^ dressing of inflamed joints, 226 
Scrofulous osteitis, 194 
te^cle, 962 

tumour of breast, 590. See Strumous 
Scrotal fistula, 920, 921 
11 ^4, 655 
u|($lB^lasty in, 922 


Scrotum, adhesion of penis to, 929 
diagnosis of tumours of, 972 
diseases of, 939 
elephantiasis of, 940 
epithelioma of, 940 
hypertrophy of, 940 
inflammatory oedema of, 939 
Searcher, lithotomy, 769 
Sebaceous tumours of eyelids, 415 
Secoudaiy aneurism, 45 
popliteal, 159 
operations for cataract, 459 
resection of joints, 248 
Sedentary life predisposing to piles, 721 
Sedillot, excision of tongue, 526 
gastrostomy, 543 
Sediments, urinary, 752 
Segalas, results of lithotrity, 825 
Seminal flux, 975 
Senile arthritis, 219 
cataract, 443 

treatment of, 447 
gangrene, 14 
necrosis, 177 

Septic matter in pelvis of kidneys, effects of, 

747 

Septum cruralc, relation to femoral hernia, 
667 

Septum of nose, abscess of, diagnosis from 
polypus, 393 
lateral deviation of, 393 
Scixnestrum (Lat. a thing deposited), i7-/.\ 
removal of, by natural jirocess, 1.80,- 
by operation, 184 . 

Sero-cystic tumour of breast, 585 
Sero-nincoiis cyst of breast, 586 
Serous collections, diagnosis from spinal 
abscess, 298 

Seton in bronchocelo, 409 
in hydrocele, 951 
Sex, influence of on aneurism, 17 
arterial disease, 12 • 

calculus, 760 
cancer of breast, 595 
hfCnioirhoids, 721 
hernia, 6i6 

femoral, 669 
mollifies ossium, 193 
spinal curvature, 350 
Sexual melancholia, 974 
Shoulphii-Joint, dry chronic rheumatic 
arthritis of^ 230 
excision of, 248 

Sibley, statistics of cancer of breast, 601 
Sight affected by intracranial aneurism, roi. 
Silver, nitrate oii in laryngeal disease, 550 
in spermatorrhcca, 976 
Sims’s catheter, 926 
Sinus, frontal, disease of, 398 
Sinus in hip-disease, 311 
Skin, implicated in cmicer of breast, 591 
gonorrhoeal eruptions of, 873, 884 
SKULii, diseas(s of, 384 
fnngus of, 385 
necrosis of, 188 

Slitting the punctvim and caQalicalui9l7420 
Sloughing of aneurism, 32, 47 
of bursa patefte, 340 
of hernial sas, 646 

3 u 2 
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Slotjohing (continued). 

after lithotomy, 795 
Sloiiffhy ulceration of gums, 469 
Smith, H., operation for piles, 732 
seat of urethral structure, 890 
Smith, N. K., lithotome, 778 
Smith, B.. W., rheumatic arthritis, 227, 230 
Smith, T., gag for oi)erations ou mouth, 
510 t 

Smyth, ligature of hrachio-cephalio and 
vertebral arte'ries, no, 117 
Softening of bone, 192 

of brain from intracranial aneurism, 
lOI 

Soft cataract, 443, 

treatment of, 453 
. polypus, 392 

Sore throat, clergyman’s, 549 
Sounding for stone, 763 
errors in, 766 
Sounds for lithotomy, 763 
lithotrity, 807 
urethral stricture, 895 

South, ligature of abdominal aorta, 147, 148 
Spasm of bladder in litliotomy, 783 
Spasmodic contraction of sphincter ani, 714 
croup, 554 
spermatoiThcca, 977 
stricture of oesophagus, 540 
urethra, 886 
Speculum ani, 712 
■ duck-billed, 925 


vaginsB, 979 

Speech after removal of tongue, 530 
Spence’s amputation at shoulder-joint, 250 
Sporniaspasmos (tnrtpfia, seed; cnrdir/iot, 
contraction or spasm), 977 
SpKiiMATio conn, division of in castra¬ 
tion, 971 

hicmatocele of, 956 

diagnosis from hernia, 659 
hydrocele of, 954 

diagnosis from hernia, 659 
diffused, 954 

diagnosis of, 973 
inflammation and abscess.of, 946 
relations of to hernia, 656, 657 
varix of, 956 

Spermatorrhoea (mripiM, gen. (rw^fiaros, seed; 

I flow), 974 
spasmodic, 977 
true, 975 

Spermatozoa in fluid of encysted hydrocele. 


Sphacelus (ar^ntni^os, gangrene), of piles, 727 
Sphenoid bone, tumours growing from, 484 
Sphincter ani, spasmodic constriction of, 714 
Spilimann, results of excision of ankle-joint, 
483 

Spin^ bifida {Lat. cleft spine), .289 
treatment of, 290 


TcntOBa« 200 

Spine, angular curvature of, 291 
caries of, 242 
' {ftrsoess in, 295 
d|agabsi8 of, 297 

" ftem sacro-iliac disease, 306 
paraplegia from, 302 
prognosis of, 299 


Spine (continued). 

caries of, symptoms of, 293 
treatment of, 299 
diseases of, 289 

in cervical region, 301 
plaster of Pans bandage in, 997 
lateral cui-vaturo of, 348 
causes of 350 

diagnosis from hip-disease, 319 
mechanical contrivances for, 353 
inochanism of, 349 
signs of, 350 
treatment of, 352 
Pott’s disease of, 292 
strumous osteitis in, 292 
tubercle in, 292 
R2>lay foot, 379 
Spongy exostosis, 199 

nJeeration of gums, 469 
Spontaneous gangrene from arteritis, 5 
hiematoceie, 956 

Square’s ojieration for loose cartilages, 238 
S(juint, operations for, 424 
Stair for lithotomy, 768 
rectangular, 797 

Staxdiyloma (trrapvKi), a bunch of grapes) of 
cornea, abscission for, 465 
Stai)hylora])hy (oTivpvKi], a bunch of grapes, 
tile tonsils ; jidwro), I sew), 510 
Fergusson’s 02*eration, 511 
Pollock’s o2)eratiou, 512 
Steatomatous dc2)oslt in arteries, 6 
Sterility in the male, 978 
Sternum, necrosis of, 187 
Stevens, ligature of internal iliac, 150 
Stokes, ligature of abdominal aorta, 147, 148 
Stone in bladder, 752. tfee Calculus 
Strabismus ((rrpafios, squinting), 424 
Strangulated hcniia, 624. Sec Hernia 
Strangulation, removal of tongue by, 522 
Strangury (crrpiiy^, drop ; odpoy, unne) 843 
in gonorrhoea, 879 
Strapping the testicle, 945 
Stricture in hernia, 625 

of oesophagus, 537. Sec (Esophagus 
intestinal, diagnosis of, 684 
nasal duct, 424 
rectum, 703. See Rectum 
urethra, 886. Urethra 
Strumous aithritls, 230 

constitutions, caries in, 173 
disease of axillary glands, 610. See 
Scrofulous 

Subclavian artery. See Arteiy, Subclavian 
vein. See Vein 

Subcutaneous injection of ergotin in aneu¬ 
rism, 66, 109 

section of neck of femur, 333 
of teudous, 356 
Submammary abscess, 578 
Submaxillary tumours, romoval of, 406 
Submental excision of tongue, 525 
£ubperiosteal abscess, 165 
excision of ^ calcis, 280 
Suction operation for cataract, 457 
Snjiemnmerary breasts, 574 
Angers, 363 
, ,i%ple^ 575 
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Supinator muscles, paralysis of, 361 
titJi’rUBATioN of tincmisin, 32, 47 
in axillaiy aneurism, 130 

after ligature of subclavian, 126 
in carotid aneurism, 91 
iliac aneurism, 143 
in antrum, 474 
of bone, 167 
diffuse, 168 
breast, 578, 580 
bursa patella’, 339 
bursae, 337, 338 
in hernial sac, 627 
hip-joint disease, 310 
joints, .218 
of kidney, 743, 749 
piles, 727, 

in saoro-iliae disease, 305 
See also Abscess. 

SnpnimaJtiuiary abscess, 578 
Suprapubic lithotomy, 804 
in women, 836 
induration for, S29 
.SuTUUHs, button, 927 
in hare-lip, 503, 506 

Swain, results of excisions of knee-joint, 272 
Symblephnron together : ^\i<papov, an 
eyelid), operation for, 418 
Syme’s disaitieulation at ankle-joint, 275 
operation for contraction of lip, 509 
operation for stricture, 907 
Sympathetic inflammation of eyes, 461 
Synechia ((riv, together ; 1 hold), 441 

corclysis in, 442 

Synovial membrane, disease of, 336 

destruction of cartilage from, 221 
inflammation of, 212 

Synovitis (synovial membrane; itis, de¬ 
noting inflammation), 212 
acute, 213 
causes of, 212 
chronic, 213 
pathology of, 212 
symptoms of'213 
terminations of, 214 
treatment of, 214 

Syphilis as a predisposing cause of aneurism, • 
18 

SYriiiLiTic caries, 173 
dojKisits in arteries, 9 
gumma in tongue, 517 
diagnosis of, 519 
laryngitis, 550 
orchitis, 965 
sarcocele, 965 

stricture of large intestine, 7(j5 
synovitis, treatment of, 215 
tumours of muscle, 344 
ulceration of tongue, diagnosis of, 518 
Syringe, laryngeal, 552 

for lithotomy, 769 
for lithotrity, 808 

TaQLIAOOTIAN OrERATION, 49I, 495 
Talipes (tajlus, an ankle; pes, a foot), 375 J 
caloaneiJ^algus, 37 S, 379 , 380 
calcaneus, 375 , 377 
..amdno-varuB, 375 , 377 
eptoW 37 S. 376 \- 


Tautpes (contimad). 

jiathological changes in, 376 
valgus, 375, 379 
vams, 375, 377 
Tahvert, Aveling’s, 379 
Tappinu the abdomen, 696 
the chest, 569 
cornea, 432 
head, 386 
.hydrocele, 948 
ovarian tumoure, 988 
the pericardium, 572 
the pleura, 569 
Tarsal tumotir, 415 
Tarsus, articulation of, 275 
disease of, 276 
excision of bones of, 277 
Taxis (r&atru, I put in order), 630 
Taylor’s spinal support, 300 
Tcar-passagos, ojierations on, 420 
Tcevan, tumours of muscle, 344, 347 
Tendo Achillis, division of, 377 
Tendons, diseases of sheaths of, 343 
division of, 356 

ro])air after, 357 
hamstring, contraction of, 372 
Tenesmus from calculus, 762 
Tenosynovitis (resaip, a tendon; synorvial 
membrane; ilis, denoting inllamma- 
tionl, 343, 344 

Tenotomy (rivuv, a tendon ; I cut), 

356 

of muscles of eye, 42S 
Testis, abscess of, 945 
atrophy of, 943 
cancer of, 969 
cystic disease of, 968 
diseases of, 941 

effect of removing tonsil on, 535 
enchondronia of, 969 
inflammation of, acute, 942 
chronic, 946, 960 
gonorrlidjal, 881 
in inguinal canal, 945 

diagnosis from hernia, 659 
subacute, 944 
treatment of, 944 
malposition of, 941 
mmralgia of, 942 
relation to inguinal hernia, 656 
removal of, 971 
scrofulous, 962 
strapping the, 945 
syjiliilitic disease of, 965 
tubercular, 962 

tumours of, 960, See Sarcocele 
diagnosis from hernia, 660 
undescended, diagnosis from congenital 
hernia, 663 

from inguinal hernia,* 659 
disease in, 970 

Tetanus alter ligature of external iliac 
artery, 144 

Thierry, treatment of aneiuism by flexiijn, fii 
Thigh-bone. See Femur a ' * 

Thomas’s apparatus for hip-djsease, 321, 32a 
Thompson, Sir H., prostatio tumour^ 839, 
860 , • 

8ituatioi| 4f «trictnro, 890 
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Thompson, Sir H., statistics of calculi, 760 
statistics of lithotomy, 791 
stricture-expander, 902 
Thorax. ,S'ee Chest 

Thrombus (Bp/lftSos, a clot of blood), for¬ 
mation of, 2 

Thumb, malformations of, 363 
Thyroid gland, diseases of, 407. Hce Bi’on- 
cliocele 

swcUjngs, diagnosis from aneurism, 29, 

Thyrotoiny (thyreid cartilage ; ripvw, 1 cut), 
555 

Tibia, di.slocation of, conti’action of knee, 

369 

excision of, 273 

Tibial artery. See Artery, tibial 
Tinea cilians, 416 
Tdjm, contraction of, 382 
excision of, 286 
liypertrophy of, 383 
supernumerary and webbed, 3S3 
Tonoue, abscess of, 516 

aneurism by anastomosis in, 516 
cancer of, 517 

division of nciwe for, 519 
ligature of lingual artery in, 520 
treatment of, 519 
di.scnses of, 515 
enccphaloid of, 517 
epithelioma of, 517 
epithelium of, diseased, 516 
fissures or cracks of, 516 
ghizud and warty, 516 
hypertrophy an(i prolapsus of, 515 
ichthyosis of, 516 
inflammation of, 515 
nuivns of, 516 
operations on, 521 
}isoriasis of, 516 
ninula in, 530 
inmoval of, 521 

by excision, ^22 
by galvanic ecraseur, 527 
by Jonlan’s operation, 526 
by ligature, 522 
methods of compared, 529 
by Nimneh^y's operation, 524 

Kegnoli’s or submental opera¬ 
tion, 525 

S6dillot’s operation, 526 
speech after, 530 
of whole or laige portion, 523 
scirrhus of, 517 
sloughing ulcer of, 518 
syphilitic gumma of, 517 
diagnosis, 519 
ulceration of^ 518 
tie, 515 ’ 

, tumours of, 517, 530 
Tonsil-guillotine, 535 
Tonsillitis, 532 

Toksils, abscess of, simulated by aneurism 
. of internal carotid, 88, 97 
diseases of, 532 
hi pertrophy of, $33 
punmioation of, 533 
malignant disesife of, <336 
removal of, 535 f 


Tophi (Lat. sand or gravel-stone) in ear, 

387 

Torticollis {tortus, twisted, from torqu^, 1 
twist; colluvi, the neck), 358 
Tkachea, ©iierations on, 563. See Lig-yngo- 
tomy and Tracheotomy 
pressure on by aortic aneurism, fo 
by innominate aneurism, 75 
Trachea-hooks, 562 

tubes, 563, 566 • . 

Tjiachkoto.mv (rpoxeta, the trachea; 

1 cut), 556,. 560 
in children, 564 

compared with larjmgotomy, 564 
in croup, 556 
difficulties in, 561 
in diphtheria, 557 
haiinorrhage in, 561 
indications for, 559, 566 ' 
Trendelenburg’s modification, 568 
Traction-operation for cataract, 449 
Tbaumatio (rpaCgo, a wound), catamet, 444 
diaiihragmatic hernia, 679 
haniiatocele, 954 
necrosis, 177 

Travers, accident in ligature of subclavian, 
123 

Trendelenburg’s modification of tracheotomy, 
568 

Trejihining bone, 171 
'I'riohiasis gen. rplxos, hair), 416 
'J'rilobo, Civialo’s, 815 
'J’rochauter, great, caries of, 330 
'I'rochar, for tapping chest, 569 
Tru.sse8, application of, 618 
'J’UBEUCLE of bone, 196 
of prostate, 869 

Tubercular chronic laiynjjitis, 549 
i sarcocele, 962 

I testicle, 962 

! Tubular aiiemisui, 18 

calcificatlou of arteries, lo 
Tufucll, compression in aneurism, 54, 56' 
’ruMoiTiis, abdominal, diagnosis from aneur¬ 
ism of aorta, 137 
of alveoli, 469 
anti'um, 476 
in axilla, 610 
of bladder, 848 

diagnosis from enlarged prostate, 
863 
bone, 198 
breast, 581 

malignant, 590 
uou-malignunt, 582 
buraa patella;, 341 
bumoj, 337 
cheeks, 398 
dentinal,. 474 
of duiii mater, 385 
ear, 387 
eyelids, 415 
grom, 696 

dia^osis from iliac aneurism, 140 
from hernia, 659, 6^9 
from Uiac and Mous abscess, 
298 

treatmeut of^ $97 
gums, 469 
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liiftmorrlioidal. See Piles 
iutrapeli^ic, intestiuul obstruction from, 
690 

of humerus, diagnosis from axillary 
nfheurism, 119 

intrathoracic, dysphagia from, 538 
■ hf jaw, lower, 486 
; upjier, 476 

i beliind, 484 
labia, 981 
lacteal, 577- 
of larynx, 554 
lips, 399 
malar bone, 476 
muscles, 344 
naso-orbital, 396 
naso-phnryngeal, 394 
•of neck, 405 

diagnosis from aneurism, 88, 

89 

dysphagia from, 538 
nose, 392 

malignant, 395 
ovaiies, 987 

IMichvdennatous of scalp, 384 
■of palate, 514 

I)arotid gland, 403 
penis, 936, 939 
phaiynx, 537 

dysidiagia frorfi, 537 
in popliteal spaet!, diagnosis from 
ancmism, 153 
of prostate, simple, 860 

olistriuiting lithotomy, 7S4 
pulsating, diagnosis from aneurism, 
28 

of rectum, fibro-plastic, 708 
scrotum, 940 

diagnosis of, 972 

spermatic copl, iliagnosis from hernia, 
590 

tarsal, 415 
of testis, 960 

diagnosis from hernia, 660 
thyroid body, 407. See Broncho- 
ccle 

tongue, 517, 530 
urethra, 927 
uterus, 985 
vagina, 982 

Tunica Vaoinalis, haimatocelc of, 954 
diagnosis from hernia, 6B0 

from hrematocele of cord,f956 
hernia in, 662 

encysted, 665 
hydrocele of, 946 

diagnosis of, 9-74 

from cystic sarcocele, 969 
from inguinal heniia, 659 

Tunnelling the prostate, 896 
the urethra, 914 

UuiiER of anus, 711 

l»ps» 399 - 

SKMfe, 39E' 

; topgue, 518 . 


Ulceration of arteries, 13 
bone, sypliilitic, 173 
cartilage, 222 

Ullmaa, ligature of both carotids, 93 
Ulna, excision of, 261 
Ulnar artery. See Artery, ulnar 
Umbilical hernia, 673. See Hernia 
Urtemic (oZpoi/, urine; oTgo, blood) fever. 


750 

Uranoplasty {uranisrus, nn old term for the 
■ palate, from ovpaySs, the sky; •Atte'ow, 
I form), 513 

Ureter, dilatation of, 740, 891 
secondary disease of, 740 

Uui?ruiiA, absence of, 929 
abscess of, 872 
bulb of, wounded, 788 
calculus ill, 831 

impacted in, 817 
in children, 833 . 
dilatation of, in calculus, 766 

in removing calculus in female, 835 
bcliiiid stricture, 891 
in treating stricture, S94, gcx) 
effect of enlarged prostate on, 861 
exaiiiination of in stricture, 892 
false passages in, 899 
tistula of, 920 
ha^moirhngi^ from, 851 
after catlicterism, 898 
in goiiorrhaia, 881 
inflammation of, 871 

specific. See GoiiorrlKca 
in treatment of stricture, S99 
missing tlio, in lithotomy, 788 
muscular structure of, 886 
opening the, in retention, 914 

ill stricture, 903. Sec Urethrotomy 
plastic operations 011, 921 ^ 

rectum opening into, 703 
tumours of, 927 

UiiETiiiiA, SruiurunE of, 886, 8S9 
ago at which it occurs, 889 
catheterism i;i, 895 

accidents attending, 897 
atifpstlietics-in, 911 
forcible^ 914 ^ 
characters of, 890 

. comjilieatiops and results of, 912 
congestive, 888 
constriction in, 891 
detection of, 892 
extravasation of urine in, 917 
in females, 923 
after gonon-heea, 881 
fomis of, 886 
impedes lithotrity, 828 
impermeable, 910 
mechanical results of, S91 
organic, 889 
at orifice, 910 
penneablc, 907 

retention of urine from, 912. See Uriim, 
Ketention of 
seat of, 889 
spasmodic, 887 

symptoms of congestive^«888 ■ 

0 igaijwj« 89 i 

simWnooic, 887 
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Ueethba, rtkiotoSe of {fiontin%u;d). 
treatment of congestive, 889 
organic, 891 

by caustics, 900 
dilatation, 894, 900 
division, 903 

foixiible expansion or rup¬ 
ture, 901 

methods of compared, 909 
spasmodic, 887 
Urethral fever, 750 
lithotomy, 836 
lithotrite, 817 

Urethritis {urethra; itis, denoting influm- 
nmt^), 871 
granuljpn .875 

Urethrometar {^urethra; fterpov, a measure), 

893 

Urethroplasty (/urethra; •nxi.aaai, I fonn or 
fashion), 921 

Urethrotome (urethra; rf/nva), 1 cut), 904 
Urethrotomy (urethra; rtpvu, 1 cut) iu im¬ 
permeable stricture, 911 
for permeable stricture, 907 
external, 907 
internal, 903 
for urinary fistula, 921 
Urethro-vaginal fistula, 924 
Uric acid calculi, 753 
diathesis, 752 
Urinary abscess, 919 

calciduB, 762 . See Calculus 
fistula, 920 

organs, death after operations on, 923 
effect of calculus on, 766 
of enlarged prostate, 861 
secondary diseases of from sur¬ 
gical causes, 738 
, states of, influencing projiriety 
of operation, 826 
vaginal fistula^, 924 

albuminous, in relation to litho¬ 
tomy, 792 
to lithotrity, 827 
blood in, 850 
in calculus, 762 
deposits in, 752 

carbonate of lime, 756 
cystine, 755 
oxalic, 754 
phosphutic, 7SS 
uric or lithic, 752 
extravasation of, 917 
effects of, 918 
treatment of, 918 
flow of, impeded by calculus, 762 
incontinence of, 855 
hysterical, 856 

morbid, in irritable bladder, 845 
mollities ossium, 194 
vesical catarrh, 844 
overflow ofi 855 

retention of, from atony of bladder, 852 
from congestive stricture, 888 
■firom enlarged prostate, 864 
catbeteiism iiu 8^ 

' panotare %betb pubes, 868 
thittugh rstAum, 8^ ' 
tnnnelUng ptestate in, 869 


UltlNE, 


Urine {coottinued}. 

from gonorrhoea, 880 
hysterical, 856 

* from organic strictuse, 912 

aspiration in, 916 - 
forcible catheterism in, 914 
puncture above pubes in, 91& 
through rectum, 915 
urethrotomy in, 914 
from prostatitis, 858 
from spasmodic stricture, 887 
Uterus, absence of, 982 

affections of, exciting piles, 722 
cauliilower excrescence of; 986 
chronic discharges from, 983 
displacements ot, 985 
gravid, in umbilical hernia, 674 
malignant diseases of, 987 
polypi of, 986 
tumours of, 985 
Uvula, elongation of, 532 

Vagina, discharge from, 983 
in children, 885 
diagnosis of, 885 

fistulous openuigs into, 924. See Fis¬ 
tula 

imperforate, 981 
prolajisns of, 983 

iiTitable bladder from, 848 
tumours of, 982 
Vaginal hicmorrhoids, 9S3 
hernia, 678 
lithotomy, 836 
speculum, 979 

Valsalva’s treatment of aneurism, 33 
Viinzctti, digital pressure in aneurism, 36, 
60 

Vakioogele (varix ; Ki^hri, a tumour), 956 
diagnosis of, 957, 973 
from hernia, 660 
radical cure of, 958 
symptoms of, 957 
treatment of, 958 
Varicose aneurism in neck, 86 
Varix, aneurismal, in neck, 86 

diagnosis from carotid aneurism, 
88 

in groin, result of ligature of external 
cure for, 144 

of s^hena vein, diagnosis from hernia. 

Vascular tumour in urethra, 927 
Veins, hiemorrhage from during lithotomy, 
788 

pressure of aneurism on, 24 
femoral, woimd of in operation, 157 
jugular, aneurismal varix of, 86 
of neck and arm, enlarged in innominate 
aneurism, 75 

pulmonary, pressure of aortic aneurism 
on, 71 ' 0 S 4 H 3 OI 

of rectum, arrangement of, predisposing 
to piles, f20 

saphena, varix of, diagnosis from 
femor^ hernia, 669 
spermatic, varix of, 957 
Telpean, ligature of bot& carotids^ 9^ 
Yei^^ hernia, 675 
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VerraciU. See Warts 
Vertebr®. See Spins 
Vertebral artery, aneurism of, 98 
ligature of,. 117 
VesiciU. Sec Bladder 
Yesico-vaginal fistula, 924 
Vidal de Cassis, treatment of varicocele, 
959 

Vilmlebo, ligatuie of cai-otid for innominate 
aneurism, 79 

Villous tumour of bladder, 848 
Viscera, internal, diseases of accompanying 
caries, 174 
Vision. iStee Sigbt 
Vitreous liumour, escape of^ 452 
Voice, after staphylorapby, 512 
Volvulus, diagnosis of, 684 
Vomic®, scrofulous, in bone, 195 
Vomiting in intestinal obstruction, 683 
strangulated hernia, 62S, 629 
Von Bibra, phosphorus necrosis, 471 
Von Grafe’s operation for cataract, 449 
Vulsellum-scissors, 532 

Waklisy’s stricture dilator, 901 
Wardroi>, distal ligatuie in anemism, 39 
of carotid, 196 

ligature of subclavian for innominate 
aneurism, 78, 83 

Warren, ligature of both carotids, 93 
ligature of subclavian, 112 
uranoplasty, 513 
Wakts, gonorrhojal, 881 
on labia, 981 
lips, 400 
penis, 935 

fungoid, diagnosis from epithe* 
lioma, 937 

Warty condition of joints, 236 
of tongue, 516 
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Watson, P. H., excision of thyroid gknd, 
410 

Weak ankles, 383 
Webbed fingers, 364 
tpes, 383 

Weber, G. C, E., ligature of both carotids, 
.94 

Weiss and Thompson’s lithotiite, 809 
Wells, ovariotomy, 990 
Wharton’s duct, relation to ranula, 530 
Whishaw, removal of preputial calculi, 930 
White, excision of jdints for disease, 242 
White swelling, 230 

Wickham, ligature of carotid and subclavian 
for innominate anemism, 8i, 84 
Willett, results of excision of knee, 272 
Williams, K., statistics of lithotomy u. 

Iforwich Hospital, 790 
Windjiipe. See Air-tube 
Women. See Females 
Wood, John, operation for hernia, 620 
for extroverted bladder, 840 
Wood, ligature of both carotids, 93 ** 
Wood (New York), bilateral gorget, 804 
WouNW of arteries. See Arteries 
of bladder in lithotomy, 789 
bulb of urethra, 788, 799 
intestine in hernia operation, 645 
joints, arthritis from, 217 
rectum in lithotomy, 789, 799 
Wright, ligatuie of carotid for innominate 
aneurism, 80 
Wrist, excision of, 262 
Lister’s operation, 263 
Wry-neek, 358 

apparatus for, 359 
Wutzer’s operation for hernia, 619 

Xanthine or Xauthic oxide calculi, 755 
X-knee, 366 


THE END. 





